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images up to 10 feet across 


even under oil-immersed objectives 


Because of the virtually solar intensity of the Scopi- 
con's high-pressure mercury arc, you can project sharply 
detailed images up to ten feet across even under oil- 
immersed microscope objectives. The light's white color 
demonstrates the various biological stains to their best 
advantage. 

The Scopicon is highly adaptable — can be used 
with equal convenience for small-group study in a nor- 
mally lit room, or for exhibition to large groups in a 
darkened auditorium. Let us sence you the brochure 
describing this versatile instrument. 


micro-projection ¥ equipment 
COPICON, Inc. 215 E. 149th ST. NEW YORK 51, N. Y. 


The Scopicon light 
source generates a light 
intensity of approxi- 
mately 64,000 lumens. 
The projected light beam 
is remarkably steady — 
neither wanders nor 
flickers. 


The Scopicon 
high-pressure 
mercury arc 
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Support of the Individual in Basic Research 


Paul H. Kratz 
2800 Quebec Street NW, Washington, D.C. 


HE project method of support, the block 

grant, and other methods of research sup- 

port have various virtues but share at least 

one disadvantage in common. They do not 
deal directly with individuals, but with institutions. 
One knows that really an award is made to an insti- 
tution only because of the ability and availability of 
a certain person associated with that institution. True, 
the institution offers him research facilities and a 
favorable (in most cases) atmosphere for the prosecu- 
tion of his research. However, there is no guarantee 
that this sort of support through such channels is 
necessarily the best. 

An individual of outstanding ability or one possess- 
ing the potential ability must be free. What can make 
him free? If we take what we may consider to be the 
ideal teacher-scientist or scientist-teacher, we must 
allow him to have access to the best and broadest train- 
ing possible. When he has completed his formal train- 
ing and is entirely dependent upon himself and his 
contacts with fellow thinkers for future growth, we 
must allow him to have freedom in such areas as choice 
of work, choice of content, and choice of atmosphere. 
We can only request that he shall in some degree be 
useful to his fellows in the exchange of ideas, and 
to younger men by such teaching as he may be eapabie 
and desirous of doing. It must be up to the man him- 
self to determine which of these two funetions he will 
stress in his career. 

A charge may be leveled against many of our pres- 
ent educational institutions, namely, that they no 
longer are guided by their faculties. To fulfill its mis- 
sion of being a repository of culture and to fulfill its 
duties of education, research, and public service, a 
university must be quite conscious of the value of 
faculty planning and guidanee. At one time the faculty 
in itself was the university, and learning flourished 
under such conditions. Today we have the administra- 
tor, the aura of big business, and the research-founda- 
tion-type of institution. If this be the typical institu- 
tion of the future, we are perpetuating a growing 
menace to our islands of learning by channeling the 
nation’s funds through such processing machines. 
Lack of faculty control may be the reason for the im- 
balance of education and research, the imbalance of 
kinds of research, and the stagnation of curriculums, 


and apparently the inability to make our product. 


quite as good as the European scholar. 

If this be so, let us support the individual, whoever 
or wherever he may be. Let us draw up a system of 
education and research support for persons who prove 
themselves worthy of it. As an example, look at the 
very small program of the American Heart Associa- 
tion. For a person who wishes to train and work in 
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this area, funds and support are provided in four dif- 
ferent fellowship categories: junior, senior, independ- 
ent investigator, and career fellowship. These pro- 
vide for training prior to receiving the M.D. or Ph.D., 
postdoctoral support, research support, and long term 
research support, respectively. Together, all four pro- 
grams can carry a person through his entire career 
and can finally lead to retirement on a level at least 
as good as standard retirement. In the actual working 
of such support, the man finds an appropriate atmos- 
phere with which to affiliate himself. He is obviously 
of service to his faculty home; the only restriction is 
that he may not teach more than 25 percent of his 
time. In addition to his salary, he receives some small 
support for equipment and materials. The career in- 
vestigator grants are for five-year periods and renewal 
depends upon the interests of the individual, his de- 
sire to stay in some section of this field, and his demon- 
strated ability and activity. 

Thus we have an individual who has chosen his own 
field, who is not subjected to any institutional or gov- 
ernmental pressures to divert himself to applied prob- 
lems, who teaches that which he believes himself best 
fitted to teach, and who is not foreed to worry at ex- 
tremely short intervals about his future. Such freedom, 
placed in capable and mature hands, appeals to one as 
being a worth-while goal indeed. An analogy to democ- 
racy may be seen here—the combination of personal 
freedom ‘and personal responsibility, both leading to 
and enhancing the common good. 

This same principle could be carried out on a much 
wider scale on a national basis. At the present, research 
and education are supported by various government 
and private agencies, by means of two separate but 
related programs. Would it not be feasible that these 
two aspects of support be merged into one whole by 
the supporting agency? Fellowship applications are 
received from individuals; the fellows are selected by 
a group of men whose interests and accomplishments 
are close to those of the individual applicant; awards 
are made that leave the fellow free in all cases to 
choose his field and location in which to work. Like- 
wise, in research support, an individual proposes work 
best suited to himself (unfortunately, sometimes with 
overtones of what he thinks may be attractive, timely, 
or justifiable in agency terms) ; this proposal is judged 
by his peers, primarily on a basis of present or future 
competence of the man and merit of the problem. But 
the ward is now made to an institution, acting as a 
facility and as a bookkeeper. 

Besides the fact that institutions would strongly 
resent award of project support to individuals, on 
the basis that they would lose control of their faculties 
and thus that certain disruptions of local government 
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would ensue, it would seem that a mature individual 
should be supported at least as freely as a fellow not 
yet fully matured. The very fact that faculties no 
longer have much to do with the academic governing 
of their institutions might be offset by such a free 
award process, and this process might tend to restore 
desirable control to faculties. 

In the event of a free award process being adopted, 
it would seem that capable persons of like interests 
would gather together at various institutions and that, 
in order to keep them there, the institution would offer 
a favorable atmosphere for the kind of teaching and 
research which such persons judge to be most suitable. 
Slowly the schools would conform to certain acknowl- 
edged desirable quanta of curriculums and research. 
This might be the very process needed to eliminate 
imbalances, to strengthen faculty control of academic 
matters, and to restore the universities to their proper 
mission in society, not in a disruptive sense, but slowly 
and in a wise and progressive manner. The work of 
research foundations would gradually be diverted to 
industrial and government laboratories. University 
presidents would again become academicians, and the 
research coordinators would find other spheres of ad- 
ministration. 

One could envisage the creation of a junior-inves- 
tigator type of personal research grant to be awarded 
for three years, with the restriction that the individual 
must find a suitable faculty home and that he must 
teach not less than one-quarter and not more than one- 
half time. The amount the institution would pay for 
the time devoted to teaching would increase this 
stipend. After this, there could be offered a senior- 
investigator personal research grant, on the same 
terms and with the same restrictions. This also might 
be offered for three vears, with the option of renewal 


depending upon performance and productivity. Fi- 
nally would come the ecareer-investigator stage. It 
might be awarded for five-year periods, with the re- 
striction that not more than one-quarter time be spent 
in teaching. Review of performance and productivity 
would again be part of the picture. In each ease the 
stipend is augmented by part-salaries for the teaching 
done. 

This system would obviously demand a great deal 
of sober and wise selection of persons and periodic 
review of performance, but this is the very place to 
use the senior men of science. Their time might better 
be devoted to such judging than to seanning proposals 
for individual projects. 

Although the whole college faculty population could 
not be supported in this manner, a sufficient number 
could be so supported as to enrich all faculties and to 
provide a leavening that would stimulate the teachers 
and workers who are not so supported or who do not 
remain in this support cycle all their lives. For those 
people who are selected to begin such a program or 
for those who never participate in the program, ac- 
cessory programs could be developed and administered 
to stimulate additional young individuals or to fur- 
nish small grants for quarter-time and summer-time 
research support for persons who are primarily teach- 
ers. The effect on both teachers and students should be 
inspiriting, and, in due time, it might be hoped that 
such a system would slowly and painlessly alleviate 
such problems as now confront the nation—manpower 
needs, adequate training, betterment of curriculums, 
inerease of basic research, and regeneration of the 
schools. This program of continued support for su- 
perior persons, along with desirable accessory pro- 
grams, functioning at its optimum would, in effect, be 
a science policy for the nation. 


Longevity under Adversity in Conifers’ 


Edmund Schulman 


Division of Geological Sciences, California Institute of Technology,? Pasadena 


On marginal sites in semiarid regions of the western 
United States, trees of several coniferous species have 
been found that far exceed the generally accepted 
maximum ages for these species. The annual stem 
growth of such trees is extremely small (1); never- 


* Abstracted and extended from ‘“Tree-Rings and Climatic 
Changes in Western North America,” contract report of June 
20, 1953, to the Office of Naval Research. The cooperation of 
the U.S. Forest and Park Services in all field work is much 
appreciated. The White Mountain pines were sampled through 
the ceurtesy of S. F. Cook and Nello Pace (ONR Research 
Reviews, March, 1952, frontispiece). Support by the Ameri- 
can Academy of Arts and Sciences made possible the Pata- 
gonian survey of 1949-1950. I am much indebted to Frits W. 
Went for field aid during September, 1953. Much of this work 
has been done under the auspices of the University. of ,Ari- 
zona, from which the writer is on leave. ‘* 

* Contribution No. 665. 
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theless, the width of the annual rings in many of these 
trees is particularly sensitive to the varying rainfall 
from year to year (2). This remarkable combination 
of longevity and sensitivity makes it possible to derive 
tree-ring indices of past year-by-year rainfall that are 
more reliable than indices based on the much younger 
trees found on less arid sites. Field sampling has been 
largely limited to conifers because, in the areas stud- 
ied, they live longer than the hardwoods, are far more 
extensively distributed, and have rings that are easier 
to date and interpret than the rings in most hardwood 
species, 

During some 15 field seasons, in each of which an 
intensive search was made for overage coniferous 
trees, criteria have been recognized that aid in finding 
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the oldest ones. The types of sites that had been found 
to be favorable for sensitive growth reaction to dry 
or wet years (3), such as steep rocky slopes or ridges, 
lower forest limits for the species, and open stands, 
were also found to favor longevity. 

Special characteristics of the oldest individual trees 
seem to be (a) low ratio of height growth to diameter; 
(b) sparse foliage; (c) relatiyely smooth and thin 
bark; (d@) gnarled or spiral growth in some species; 
(e) centuries-long longitudinal retreat of the eambium- 
edge from the leaders (here called endogenous dieback, 
for this spike form of the dead leaders should be 
distinguished from the characteristic branchlet-covered 
form that results from the rapid killing by pests) ; 
and (f) lateral retreat of the cambium-edge in some 
species, as shown by barkless stem areas or by one or 
more barkless strips along the branches, down the 
stem, and along exposed roots. 

Although the overage drouth conifers are found on 
very thin or patchy soils derived from both sedimen- 
tary and igneous rocks, the former type, particu- 
larly the limestone group, seems to provide a more 
favorable environment for maximum attainable ages. 
Whether. this is related to specially favorable soil 
properties or to biotie factors is not known. 

The part of the species range in which the tree is 
located also seems to be closely related to its potential 
longevity. For each of the extensively sampled spe- 
cies, one or more areas of absolute maximum age have 
been found; in other areas, the maximum ages tend 
to be lower with distance from the “high,” in a pattern 
similar to that of the isolines on weather maps. 

Numerous living giant trees of many species are 
said to be at least 3000 yr old (4); these ages are 
hased on estimates of growth in the outer stem, growth 
in neighbors, size alone, or legend. Most, or possibly 
all, such trees, except a few standing giant sequoias, 
are perhaps much overestimated, for it is becoming 
increasingly clear that almost all very large trees are 
growing in locally favorable environments and have 
relatively rapid early growth. Instrumental and other 
problems have not, in general, permitted bark-to-pith 
coring of these trees, which, when followed by precise 
ring dating, is essential to the true age determination. 
Of the thousands of examined stumps of giant se- 
quoias, only four have yielded verifiable ages in excess 
of 3000 vr (3, 5). The oldest of these, felled in 1892, 
was found to have an inner-ring date of 1307 B.c. on 
the stump sample, to which may be added about 10 yr 
of center growth decayed away and some 5 yr of 
height growth to stump-top. 

Far shorter than in Sequoia is the normal maximum 


life span in Pinus, which for various American species - 


has for deeades been considered to lie approximately 
within the range of 100 to 600 yr (6). Only recently 
have verifiable maximum ages exceeded this by 2 or 3 
centuries (7). If we confine the list of maximum ages 
to those based on actual ring analysis, no pines are 
known in Seandinavia above 550 yr (8) or in central 
Europe above 750 yr (/), as far as the writer is aware. 
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However, estimates of maximum ages of pine far 
exceed the limits noted. One, made by Klein in 1899 
and fully diseussed by Molisch, of about 1100 yr for 
a Swiss stone pine seems safer than most. In recent 
years, the high altitude bristlecone pines in the White 
Mountains of California were recognized by National 
Forest personnel as likely to reach unusual ages, and 
a selected stand has recently (November, 1953) be- 
come especially protected in a natural area. In the 
Grand Teton Mountains of Wyoming, Griggs esti- 
mated whitebark pine (P. albicaulis) to reach 1500 to 
2000 yr (9), on the basis of maximum diameters and 
the observed growth rate in smaller trees. 

Although the uncertainty in estimates such as those 
cited is widely recognized, it appears from work dur- 
ing the last two field seasons that the verifiable maxi- 
mum ages in certain species of Pinus do, in fact, far 
exceed the long-established limits. The trees of great 
longevity that have been found recently are all from 
environments strongly limited with respect to moisture 
or temperature or both. 

It may be noted in Table 1 that the two oldest pine 
trees presently known are represented, respectively, 
by 1658 and 1495 yr of growth on the increment cores. 
Both trees are sound and would appear to have life- 
expectancies still measurable in centuries. One may 
also note that (a) the species, limber pine and bristle- 
cone pine, in which the maximum ages have been found 
have been only spottily sampled, (b) the maximum- 
age distribution patterns for these species are thus 
particularly ill-defined, and (c) other long-lived spe- 
cies of pine remain to be studied. Thus, we may con- 
elude that pine trees of certain types ean at least 
slightly exceed 2000 yr in age. 

Of physiological interest is the limit to the slowness 
of annual stem growth in trees such as those reported 
in Table 1. Since, in poor growth years, this limit may 
be zero in a selected area of the cambium, even for 
uninjured fast-growing trees, the total radial growth 
of a century is here examined. In the several thousand 
North American drouth conifers now sampled, a total 
accretion of less than 15 mm is common, 10 mm is 
very rare, and 8 mm is the minimum anywhere in the 
lower stem of these trees. The minimum radial growth 
observed in a branch, in tree 3966 (Table 1), was 
about 3 mm/century; the interval a.p. 362 to 1018, 
when local death of the cambium on the measured 
radius occurred, showed an over-all mean growth rate 
for the 657 yr of almost exactly 0.04 mm/yr. 

Since the average annual radial growth in the lower 
stem of a mature drouth conifer is of the order of 0.3 
mm and the standard deviation in its ring widths is 
found to be 20 to 40 percent or more, a high incidence 
of locally omitted annual rings could well make pre- 
cise dating of the ring sequence impossible. Omission 
of a ring in any increment core represents, of course, 
local quiescence in cambial-cell division during the 
entire growth season of that year. Such omissions 
seem to be relatively rare in those overage conifers 
that grow in the central and northern Rocky Moun- 
tains and also at elevations above 8000 ft or so in the 
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TABLE 1. Some growth characteristics of the oldest known drouth conifers.’ 
Mean ring 
Sapwood idth (mm) Radius (mm) Age (yr) 
Sampling Inner Outer 
No.* date — ring, A.D. ring, A.D. Mi 
Min. Total 
(mm) (yr) Over-all century —— (estm. ) Sample Tree 
3996 7/52 LBP 10 53 458 1952 0.27 0.08 402 500 1495 1700 
4020 9/53 6 296 1953 0.36 0.18 610 620 1658 1680 
3966 7/52° sa 15 7 333 1953 0.255 0.12% 428 428 1621 1650 
4025 9/53 ” 20 84 584 1953 0.33 0.20 448 575 1370 1600 
4026 9/53 BOP 26 86 535 1953 0.43 0.16 607 750 1419 1500 
4038 9/53 ae 655 - 1953 0.26 0.11 343 400 1299 + 1500 
4057 10/53 ee 15 70 892 1953 0.36 0.15 384 525 1062 1400 . 
2522 5/48 PNN 975 1947 0.43 416 416 973 980 
957 10/41 sé 1089 1941 0.27 232 240 853 860 
4002 7/52 PP 23 130 + 1110 - 1952 0.42 0.14 354 375 843 + 860 
3084 6/50 DF 22 79 1080 1950 0.36 0.22 313 340 871 890 
3335 9/50 ” 15 78 1084 1950 0.20 0.09 176 185 867 880 
3339 9/50 sin 27 78. 1092 1950 0.24 0.16 206 210 859 875 
1456 8/44 BCS 28 125 1385 1944 0.50 0.23 278 325 560 625 
2983 1/50 AL 2300 «175 + 713 - 1949 0.30 0.12 366 750 1237 +° 1800 
3018 2/50 +? 12 170+ 652 - 1949 0.25 0.057 320 550 1298 + 1600 
3773 7/51 SCJ 12 82 + 928 - 1951 0.38° 0.16 385 760 1024 + 1500 
3562 6/51 wi 46 205+ 896 - 1950 0.31 0.20 320 575 1055 + 1300° 


1 Fitzroya cupressoides (trees 29883 and 38018), a wet-climate species, is an exception, listed here for comparative pur- 
poses. The rings in the two alerce and the two junipers at the end of the table were not datable. Data for tree 4038 represent 
the central stem of ‘The Patriarch,” 37.7 ft in circumference, which was discovered by Ranger Alvin E. Noren. 


2 Location : 
3996 43° 46’N 114° 16°W 
4020 - 87 32 118 08 
8966 
4025-26 
4088 387 32 118 11 
4057 87 25 118 10 
2522 88 37 110 22 
957 387 35 108 33 
4002 87 39 112 05 
3084 39 48 110 20 
8335 39 37 106 «51 
8839 
1456 33 «48 116 44 
2983 42 34'S 71 53 
3018 41 50'S 72 35 
3778 41 60'N 111 38 
3562 87 57 119 138 
Alerce, Fitzroya cupressoides 


6500 ft Sun Valley Area, Idaho 
10500 White Mountains, Calif. 

See 3996 

See 4020 
11300 White Mountains, Calif. 
10200 White Mountains, Calif. 
7200 N of Sunnyside, Utah 
7500 N of Dolores, Colo. 
7000 Bryce Canyon Natl. Park, Utah 
7200 NE of Price, Utah 
6700 W of Bagle, Colo. 

See 3335 
4700 8S of Idyllwild, Calif. 
4500 + Lago Cisne, Argentina 
4500 Hornopiren Peninsula, Chile 
8500 NE of Logan, Utah 
8300 W of Leevining, Calif. 


BCP __ Bristlecone pine, Pinus aristata 

BCS Bigcone-spruce, Pseudotsuga macrocarpa 

DF Rocky Mountain Douglas-fir, Pseudotsuga menziesii var. glauca 
LBP Limber pine, Pinus flevilis 

PNN _‘Pinyon pine, Pinus edulis 

PP Ponderosa pine, Pinus ponderosa 

ScJ Rocky Mountain juniper, Juniperus scopulorum 

Wi Western juniper, Juniperus occidentalis 


*A minimum number of years were added to those on the sample, on the basis of early growth rate, estimated length of 
untapped radius, and estimated sapling age at sampling level. 

® Tree cut Sept. 13; 1953; entry represents the 1952 increment core, with inner ring at a.p. 563. 

* Bast radius; west radius, 1210 rings in 343 mm; south radius, 1094 rings in 251 mm. 


7 Outer 130 rings in 6.0 mm; outer 800 rings in 99 mm; 


inner 50 rings in 45 mm. 


* Inner two centuries on core 0.66 mm; inner 50 yr, 0.90 mm; this is the Old Utah or Jardine Juniper (ref. 4, Fig. 7). 
® Several weathered western juniper trees north of Tenaya Lake, Yosemite Natl. Park, yielded ring counts on eroded stem 
surfaces which seem to place them in the 2000-yr class, but no successful boring of these trees has yet been made. 


Southwest. This is fortunate, for it is in such areas 
that the very oldest trees in the sampled species were 
found. The low frequency of locally omitted rings 
seems to be characteristic of growth in the upper, as 
well as the lower, stem and also in the branches and 
roots of such trees. False, or nonannual, rings are 
rarely found and, when present, are easily recognized 
in overage conifers. 

Fiven at 10,000-ft elevation or as far north as lat. 
51°, however, it was found that, in a small fraction 
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of the increment cores from overage trees, as many as 
five or more rings were omitted per century. The 
recognition of such omissions and, hence, the precise 
dating of the entire sequence of rings on such a core 
were possible for certain stands of trees—those in 
which the amount of ring growth from year to year 
was found to fluctuate more or less synchronously in 
the various trees, so that detailed cross comparisons 
in chronology could be made. 

Although this diseussion is primarily concerned with 
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trees in arid or arid-alpine areas, certain features in 
the growth of Fitzroya cupressoides (alerce), a South 
American wet-climate tree, are of relevance here and 
data are included in Table 1. The ring numbers in 
these trees represent counts only, since no consistent 
chronology was present in the succession of ring 
widths in the older trees that would permit cross check 
with neighboring trees. Thus, omission of rings, which 
in the very crowded and highly variable ring sequences 
in these trees may amount to several percent, cannot 
be recognized. However, the annual nature of the ring 
has been verified. Although, in many properties, trees 
of this species bear some astonishing resemblances to 
Sequoia, they appear able to reach much lower growth 
rates. The record low accretion of some 4.6 mm in 
radial stem growth per century, measured in the outer 
130 + rings of tree 3018 (Table 1), is the more remark- 
able in that it was laid down as normal growth in a 
tree of good crown and entire bark, at about 4500-ft 
elevation in a cold-climate mountain jungle enjoying 
a mean rainfall of approximately 200 in./yr. How- 
ever, the maximum stem diameter in Fitzroya does not 
approach that in Sequoia; the largest alerce observed, 
the “Silla del Presidente” (10), near Puerto Montt in 
southern Chile, had a diameter of 120 in. inside the 
bark and above the basal flares. Growth on the stump, 
a characteristic shell only, suggests an age of the order 
of 2000 yr. On the basis of only a minor sample of the 
small existing range, the two trees listed in Table 1 
were the oldest standing ones found in Argentina and 
Chile, respectively; all the old sampled trees of this 
species showed center rot, usually advanced. 

To what may we ascribe the great longevity under 
adversity of trees such as those here reported? Ob- 
served in the field were the well-recognized causes for 
the death of trees: (a) gross destruction by man, fire, 
insects, wind, erosion and imbalance, lightning, flood- 
ing, and the like; and (6) more subtle destruction in 
parasitic attack, especially that causing rot, and in- 
sufferable climatic years with resulting starvation or 
fatally weakened resistance to disease. Do trees be- 
come senile, with death as the end stage? This is a 
possibility many plant physiologists reject, accord- 
ing to Molisch (4); he presents some evidence in 
its favor. Is the increased resistance to water trans- 
port with growth in size (11) a factor of reduced im- 
portance in the characteristically stunted trees here 
reported? The following observations would seem to 
be relevant to these questions. 


1. The areas of maximum ages for each species have 
maximum numbers of hardy, overage trees. 

2. Extremely slow-growing overage trees of some 
coniferous species tend, in general, to be relatively 
free of center rot at ages that are associated with much 
rottenness in fast-growing, favorably situated trees 
of the same species. (Is center rot a form of dieback?) 

3. Open stands, rocky sites, stunted size, and sparse 


vegetation seem to inhibit the direet agents of de- 
struction. 

4. Some individual resinous conifers, having suf- 
fered severe mechanical injury, were stimulated to ex- 
cess resin production and, thus, perhaps fought off 
the agents of decay. 

5. In Pseudotsuga menziesié and in the extensively 
sampled species of Pinus, longitudinal retreat of the 
cambium-edge has been observed in an essentially com- 
plete range, the endogenous dieback in 400 to 500-yr 
trees at tips only culminating (in trees centuries older) 
in but one or two remaining living branchlets. In some 
localities numerous dead snags testify to the end- 
result. 

6. Laterally retreating cambium-edge has been ob- 
served, in some species, to reach the stage in the oldest 
trees of a single vertical or spiraling thin strip of 
bark-covered living tissue, the trees still showing little 
or no sign of center rot. In the analyzed species, lat- 
eral retreat seems to be possible only in the presence 
of longitudinal retreat; however, the latter may exist 
with no visible sign of the former, as in Sequoia 
gigantea. 

Perhaps the most intriguing of the unanswered 
questions regarding longevity in conifers has to do 
with Sequoia gigantea trees, which, some believe, may 
enjoy perpetual life in the absence of gross destruc- 
tion, since they appear immune to pest attack. How- 
ever, if we may reason by analogy in this case, the 
endogenous dieback of the main stem, which is ob- 
servable in all old trees of this species, and the relent- 
less progress of this phenomenon with advancing age 
in other species do not support this belief. Pertinent 
also is the well-known fact that standing snags of this 
species, other than those resulting from factors of 
gross destruction, are unknown. Does this mean that 
shortly preceding 3275 yr ago (or 4000 yr ago, if John 
Muir’s [12] somewhat doubtful count was correct) all 
the then living giant sequoias were wiped out by some 
catastrophe? Does the probability of any individual 
Sequoia surviving all the forces of gross destruction 
for much more than 3000 yr become vanishingly 
small? 
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Third International Conference on Low 
Temperature Physics and Chemistry 


Tue Rice Institute was host to 250 leading physi- 
cists and chemists concerned with the properties of 
matter at very low temperatures. The conference, held 
in Houston, Tex., Dee. 17-22, 1953, was sponsored by 
the Institute, the National Science Foundation, and 
the International Union of Pure and Applied Physics. 
More than 100 papers were presented and the sessions 
covered a wide range of studies at liquid helium tem- 
peratures. The delegates were from the leading lab- 
oratories in Australia, Belgium, Canada, France, Ger- 
many, Great Britain, The Netherlands, and the United 
States. C. J. Gorter of Leiden University represented 
the International Union. The conference permitted 
ample time for informal diseussions by groups of from 
two to ten people, who thus were able to work out 
differences of opinion and clear up experimental 
problems, 

It is no surprise that the properties of liquid helium 
isotope three received attention and that the new 
theory on superfluid liquid helium by R. P. Feynman 
of California Institute of Technology was much dis- 
eussed, Steady progress has been made on the mag- 
netic properties of niatter at low temperatures, and a 
new magnetic cycle refrigerator capable of maintain- 
ing a constant temperature of 0.2° K was described 
by C. Heer and J. Daunt of Ohio State University. 
We shall mention here only a few of the papers that 
stimulated unusual interest. Space does not allow us 
to report many other valuable contributions. 

Prof. Pippard described experiments on the residual 
flux trapped in superconducting tin-indium alloys. The 
experiments consist of measuring the flux frozen in a 
tin-indium cylinder after the superconducting transi- 
tion has been effected by removing a transverse mag- 
netic field. For tin with less than 1.8 percent indium, 
it is found that the percentage of flux trapped (de- 
fined as 8 x M/H,, where M is the magnetic moment 
of the rod and H, is the critical field for the tempera- 
ture at which the transition is made) is constant at 
low temperatures and decreases near the critical tem- 
perature. For 2-percent indium content, the behavior 
is quite different. The percentage of flux frozen in is 
constant at low temperatures, but inereases very 
sharply near the critical temperature. These results 
are taken as evidence that the indium impurity can 
lower the interphase surface energy between normal 
and superconducting regions, although criticism was 
raised concerning the solubility of indium in tin. 

Dr. Faber reported on a continuation of his super- 
cooling experiments. Due to the large difference in the 
critical temperatures of tin and aluminum, a large 
difference in the characteristic length (defined as 8 x 
a/H,*, where « is the interphase surface free energy 
per unit area) is expected. This result is confirmed. 
It is proposed that a measurement of the penetration 
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News and Notes 


depth in aluminum will serve as a critical test between 
the predictions of the Ginzburg-Landau theory and 
the predictions of Pippaed. 

Dolocek reported a new and possibly more accurate 
method of determining the latent heat of transition 
from the super to the normal state of metals. He 
measured the magnetic field that will make this tran- 
sition isothermal, and caleulated the latent heat from 
the induced eddy currents. 

Results of high-pressure research at low tempera- 
tures were presented by several investigators. C. A. 
Swenson of MIT described an apparatus capable of 
producing 10,000 atm pressure with which he is study- 
ing Young’s modulus of selected materials at tempera- 
tures of from 300° to 4° K. In compressing solid 
hydrogen at 4° K, he found that at approximately 
2000 atm the hydrogen eseapes from the cylinder. As 
the gap between piston and cylinder is very small, this 
might mean that hydrogen melts at this pressure and 
temperature. M. D. Fiske of General Electric reported 
an ingenious “hot wire” technique by which he is able 
to obtain hydrostatic pressures with solid helium. G. 
O. Jones of Queen Mary College, University of Lon- 
don, presented his recent investigations of the effects 
of pressures up to 40,000 atm (obtained at the apex 
of a double cone clamped tightly before cooling) on 
the phenomenon of superconductivity. Jones found 
that this extreme pressure reduces the temperature 
at which tin, lead, and thallium become superconduct- 
ing. For tin and lead the results are in accord with 
previous work at much lower pressures; but in the 
ease of thallium, Jones’ results are opposite in sign 
and thus contradict early low-pressure work and re- 
cent high-pressure work by Fiske, who used the same 
technique as Jones. An interesting result of Jones’ 
work is that he has caused bismuth, which at extremely 
low temperatures has remained a normal conductor, 
to become superconducting at 7° K under 40,000 atm. 
Bridgman has shown that for pressures above 20,000 
atm, bismuth converts to other modifications and so, 
as in the case of tin, one of the modifications of bis- 
muth becomes superconductive. 

There were a number of interesting papers on mag- 
netism at low temperatures. Dr. Kurti reported the 
work on nuclear alignment done at Oxford, while Dr. 
Steenland discussed that at Leiden University. Vari- 
ous properties of nuclei have been determined, in par- 
ticular the spin assignment >f the various levels, the 
multipole character and parity changes of the transi- 
tions and, finally, the nuclear magnetic moment of the 
radioactive nucleus. The measurements consisted of the 
determination of the polar diagram of the gamma-ray 
emission and of the directions of the polarization of 
the gamma-rays. The work at Oak Ridge National 
Laboratory under L. D. Roberts and §S. Bernstein 
showed the results on nuclear polarization of manga- 
nese salts as well as studies with Sm149 nuclei. 

Several aspects of paramagnetic salts at extreme 
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low temperatures were discussed. Cooke reported the 
use of anisotropic susceptibilities, and Hudson and 
Steenland compared potassium chrome alum with 
chromie methylamine alum. Steenland concluded that 
at the lowest temperatures this chromium methyl 
amine alum behaves like an antiferromagnetic sub- 
stance. 

An interesting session on magnet design and tech- 
niques was led by D. de Klerk of Leiden University. 
Also, the paper by J. Goldman of Carnegie Institute 
of Technology on ferromagnetic and antiferromag- 
netic interactions at low temperatures should be men- 
tioned. 

The theory of liquid helium was a subject of con- 
siderable discussion. R. P. Feynman presented a paper 
on the nature of the elementary excitations in the 
liquid, At very low temperatures, near the absolute 
zero, the excitations consist of phonons, as has al- 
ready been suggested by Landau. At temperatures 
above 0.6° K, other excitations are important. These 
excitations are similar to the “rotons” proposed by 
Landau and consist of the rotational motion of small 
groups of atoms. The Bose-Einstein character of He* 
is important to the existence of these excitations. Ap- 
proaching the condensation from the high-temperature 
side, one finds a somewhat different picture. R. P. 
Feynman ascribes the lambda transition to the Bose- 
Kinstein condensation, but has described ‘the proper- 
ties below the lambda temperature only in terms of 
the excitations mentioned above. These two separate 
points of view have not so far heen reconciled. 

H. N. V. Temperley also reported work on the 
theory of helium three and four. A theory which has 
since been published in the Proceedings of the Phys- 
ical Society, A, described the structure of He* in terms 
of small aggregates of atoms, an interpretation some- 
what similar to that presented by Feynman. The 
theory has the advantage that both helium transitions 
ean be treated in one model. Dr. Temperley also de- 
scribed how the introduction of Van der Waals forces 
in an ideal Fermi gas could explain roughly the melt- 
ing and evaporation of helium three. 

The hydrodynamies of He* were given in a paper 
by P. Zilsel of the University of Connecticut. This 
paper was read by F. London. Prof. Zilsel indicated 
how the two-fluid model for liquid helium could be 
justified on the basis of the Bose-Einstein conden- 
sation. 

Several experiments of fundamental importance to 
the theory of helium three were reported. Vapor pres- 
sure measurements down to 0.47° K, reported by S. G. 
Sydoriak and T. R. Roberts of Los Alamos Scientific 
Laboratory, are in agreement with the calculations of 
Chen and London, who have predicted that there is no 
excess of entropy at higher temperatures. These meas- 
urements indicate that there is no transition in He* at 
some lower temperature similar to the lambda trans- 
formation in He‘. The measurements of G. deVries 
and J. G. Daunt of Ohio State University and of 
Osborne, Abrahm, and Weinstock of Argonne National 
Laboratory on the specifie heat of He® also indicate 
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that there is no excess entropy at the temperatures 
investigated. Further, these measurements seem to 
show that the specifie heat of He®* is not linear with 
temperature, as would be expected for an ideal Fermi 
gas. However, all these experiments indicate that at 
around 0.5° K, nuclear alignment will set in, since 
they show that at just under this temperature the 
entropy of the liquid drops below R In 2. This is the 
entropy of randomly distributed nuclear spins, and 
as the spins are presumably unoriented in the solid, 
this implies that the entropy in the solid will be greater 
than that of the liquid below this temperature. The 
melting eurve would therefore have a negative slope, 
and Osborne et al. had previously pointed out that this 
disagreed with their measurements. They now with- 
draw this criticism because the capillary will always 
block at the minimum of the melting line if that min- 
imum oceurs at a higher temperature than is being 
measured. The nuclear susceptibility measurements of 
W. Fairbank, W. Ard, H. Dehmelt, and W. Gordy 
of Duke University also show that He* does not be- 
have as an ideal Fermi gas down to 1° K, since the 
susceptibility does not become independent of the 
temperature as would be expected, but is still pro- 
portional to the reciprocal of the temperature. Drs. 
Guttman and Arnold of the University of Chicago 
reported experiments demonstrating the nonparticipa- 
tion of He® in the superfluidity of He*. They pointed 
out that several interpretations are possible. 

A number of other experiments on the properties 
of helium four were described. Measurements at the 
National Bureau of Standards by J. R. Pellam and 
W. Hanson on the attenuation of second sound, and 
similar measurements by K. Atkins at Toronto, indi- 
eate that the normal thermal conductivity as well as 
the viscosity must be taken into account, as predicted 
by Khalatnikov. Measurements on the helium film re- 
ported by K. Mendelssohn and by L. C. Jackson indi- 
eate that the mechanism of the formation of the film 
is still not well understood. The thickness of the film 
seems to depend on the method of measurement, and 
the relation of the thick, saturated film to the un- 
saturated film is still something of a mystery. 

Neutron diffraction by liquid helium was discussed 
by H. London and also by Dash, Sommers, and Gold- 
stein. 

Meissner reported the results of measurements of 
the viscosity of He* and He* gas and showed them 
to be in agreement with calculations of de Boer using 
Fermi-Dirae and Bose-Einstein statistics. 

G. Hereus and J. Wilks of Oxford reported meas- 
urements of the specific heat of helium that are ap- 
proximately 10 pereent higher than those found by 
previous workers. Their results seem to be in aceord 
with some of the thermodynamic data that are already 
available. 

It was surprising to note the excellent agreement 
between the measured specific heat of copper and that 
calculated from the elastic constants measured at these 
low temperatures by Overton. 

Measurements of the susceptibility of a paramag- 
netic salt between 1.2° and 4.2° by R. Ezsckson and 
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L. Roberts of the University of Tennessee and Oak 
Ridge National Laboratory indicate that the present 
vapor-pressure temperature scale for helium four may 
be in error by as much as 0.012° at the lambda point, 
in agreement wih the results of Kistemaker. These 
conclusions are confirmed by comparison with other 
thermodynamic data. 
C. F. Squme 
and the staff of 
The Rice Institute 


Houston, Texas 


Science News 


The following paragraphs on the trial establishment 
of special committees to advise local draft boards on 
scientific personnel appeared in the March issue of 
Selective Service, the official bulletin of the Selective 
Service System. 


Maj. Gen. Lewis B. Hershey, Director of S¢lective 
Service, has requested the State Directors of six 
selected States to establish advisory committees to 
provide a means whereby the System may be provided 
with reliable information on scientific, engineering, 
and other specialized personnel. 

When General Hershey sent the directive to the six 
selected States he . . . explained that the program 
was being set up on a trial basis for the purpose of 
testing the practical-usefulness of such a program 
throughout the System. 

In view of the increasing technical nature of many 
occupations, it was felt by the Director of Selective 
Service and the Director, Office of Defense Mobiliza- 
tion, that some effort should be made to set up some 
type of system whereby local boards could be pro- 
vided, in appropriate cases, with expert advice... . 
The States selected to try the program out are: Ala- 
bama, California, Michigan, New Jersey, New York, 
and Ohio. .. . The only direction General Hershey 
gave the State Directors in setting up the committees 
was the strong reminder that the functions of the 
committees will be advisory only. 


An improved purification method, useful for the 
controlled blend of pure germanium with traces of 
other specific elements essential for transistor con- 
struction, has been invented by W. G. Pfann of Bell 
Telephone Laboratories. As an ingot of germanium 
passes through a hoop of induction-heating wire in 
this process, a narrow band of the germanium melts 
and its impurities are dissolved in the liquid zone as 
it moves the length of the metal bar. Only one part 
in ten billion of anything but germanium remains, 
while other material becomes concentrated at the end 
of the bar. This end is then sawed off, leaving the 
pure germanium ready for final reworking into tran- 
sistor material. 


An improved machine for sorting physical objects 
into a large number of categories has recently been 
developed by Jacob Rabinow of the National Bureau 
of Standards. Designed at the request of the Bureau 
of Census, the device was built to sort punched cards 
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at the rate of 420 per minute. The principle is also 
applicable to sorting such other objects as mail, elec- 
trical and mechanical components, and farm produce, 
as well as checks, invoices, and other papers. All items 
that can be separated into a number of subdivisions 
ean be handled by an electromechanical system similar 
to the NBS sorter. i 

The machine developed at the Bureau consists of 
five major components: (1) a sensing unit that reads 
the data-bearing cards and decides where they should 
go; (2) an addressing device that loads the conveyor 
with the cards and their corresponding address num- 
bers; (3) a conveyor belt that carries both the card 
and its address number; (4) a series of recognition 
devices, actuated by the information-bearing mecha- 
nism of the conveyor belt, which operate trip mecha- 
nisms so that the cards are released from the con- 
veyor; and (5) a series of receptacles, or gates to 
other devices, into which the material borne by the 
conveyor is sorted. 


Four Harvard University botanists—Paul C. 
Mangelsdorf, Elso S. Barghoorn, Walton C. Galinat, 
and Margaret Wolfe (Radcliffe College)—have an- 
nounced new evidence concerning the origin of corn. 
Their conclusions: 


1. Corn is definitely a native of this hemisphere and 
did not originate in Asia; its North American history 
goes back at least 60,000 years. 

2. Corn is not a descendant of a Mexican grass called 
“teosinte,” though the latter did play a part in the 
development of modern corn through natural hybridi- 
zation processes; teosinte is corn’s closest relative and 
a contributor to its recent evolution. 

Evidence for corn’s North American origin was ob- 
tained in the summer of 1953 with the finding of fos- 
silized grains of corn pollen at a depth of more than 
200 ft beneath Mexico City. The pollen fossils were 
discovered in drill cores studied by Paul Sears of Yale 
University and Kathryn Clisby of Oberlin College. The 
pollen grains were first thought to be those of teosinte. 
Definite determination that they were not teosinte, but 
corn, was made by Dr. Barghoorn and Miss Wolfe, 
who have developed new laboratory techniques for 
distinguishing the pollen of corn from that of other 
grasses such as teosinte. 

It was also reported that synthetic hybrid corn cobs, 
produced through the laboratory mating of modern 
corn and teosinte, closely matched in size and botani- 
eal characteristics prehistoric cobs found in eaves in 
the southeastern United States. The research group’s 
findings were obtained by pooling discoveries and 
observations with those of climatologists and archae- 
ologists from many other colleges and museums. 
Among the latter was the National Museum of 
Canada, the Colorado State Museum, and the National 
Park Service. 


South America’s first cyclotron, built at the Univer- 
sity of Chicago, is en route to Rio de Janeiro. One 
of the smallest in terms of physical size, the entire 
device is about 5 ft long by 2 ft wide, stands 314 ft 
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high, and weighs 11 tons. Design and construction 
were supervised by Herbert L. Anderson, professor 
of physics in the University’s Institute for Nuclear 
Studies, and Lester Kornblith, Jr. Working with them 
was Mario Donato Amoroso Anastacio, assistant pro- 
fessor in the Brazilian Center for Physical Research, 
who spent a year and a half at the university. 

Funds for the project, some $85,000, were provided 
by the Brazilian government through its National Re- 
search Council. The U.S. Office of Naval Research co- 
operated in the venture by supplying the salaries of 
the American staff during the design and construction. 


The value of the polio vaccine to be given a mass 
trial this year will be determined in a study directed 
by Thomas Francis, Jr., chairman of the department 
of epidemiology in the University of Michigan School 
of Public Health. The work will be financed by a grant 
from the National Foundation for Infantile Paralysis, 
which is sponsoring the trials of the vaccine, but it 
has been made clear that the project will be completely 
independent. An evaluation center will be established 
at the University of Michigan and the university’s 
survey research center will assist in collecting data and 
preparing statistical analyses. 


Scientists in the News 


Edward L. Cochrane, dean of the School of Engi- 
neering at the Massachusetts Institute of Technology, 
has been appointed vice president for industrial and 
governmental relations, effective Apr. 1. He will be 
succeeded as dean by Richard Soderberg, head of the 
Department of Mechanical Engineering at MIT since 
1947. In his new post, Prof. Cochrane will be con- 
cerned with the whole range of the Institute’s re- 
sponsibilities to industry and government. 


Robert N. Cooley of the Department of Radiology, 
TL: Johns Hopkins School of Medicine, has accepted 
appointment as professor of radiology and chairman 
of the department at the University of Texas Medical 
Branch. A considerable extension of department facili- 
ties in the new John Sealy Hospital building is being 
developed under Dr. Cooley’s direction. 


Arthur Paul Dowling, former technical director at 
the Rock Island Millwork Company, has been ap- 
pointed a full research plastics chemist at the Armour 
Research Foundation of the Illinois Institute of Tech- 
nology. 


On Mar. 14, the 75th birthday of Albert Einstein, 
a selection committee at the Institute for Advanced 
Study announced that the Einstein Award would be 
given this year to Richard Phillips Feynman of the 
California Institute of Technology. This award, estab- 
lished in 1950 by the Lewis and Rosa Strauss Memo- 
rial Fund, consists of a gold medal and $15,000. 
Previous medalists have been Julian S. Schwinger of 
Harvard University and Kurt Gidel of the Institute 
for Advanced Study. 
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Dr. Feynman, a graduate of the Massachusetts 
Institute of Technology, received his Ph.D. degree 
from Princeton University in 1952. He was professor 
of physics at Cornell University from 1945 to 1948. 
The main area of his research is quantum mechanics 
and, particularly, quantum electrondynamies. He has 
contributed to the development of some of the most 
important results and concepts of the decade. His 
treatment of quantum mechanics by the probability 
amplitude method, and the establishment of what is 
known as the Feynman diagram to account for pos- 


sible particle transformations, are especially note- 
worthy. 


Lynn L. Gee, a professor of bacteriology at Texas 
Agricultural and Mechanical College from 1948 to 
1954, has been appointed professor of bacteriology 
and head of the department at Oklahoma Agricultural 
and Mechanical College. 


In the Department of Bacteriology at the University 
of Nebraska, Carl E. Georgi has succeeded G. W. Pel- 
tier as chairman of the Department, and Warren Engel- 
hard, formerly of Ohio State University, is teaching 
pathogenic bacteriology and immunology. 


The University of Tiibingen has conferred the hon- 
orary degree of Doctor of Natural Science on Ross G. 
Harrison, Sterling professor of biology emeritus, Yale 
University.. 


James Hodge, a leading British authority on gas 
turbines and jet engines, has been appointed visiting 
lecturer in Columbia University’s Mechanical Engi- 
neering Department for the spring semester. He will 
give two graduate courses in the evenings. Mr. Hodge 
is senior consultant engineer of Power Jets, Ltd. and 
is also associated with the School of Gas Turbine Tech- 
nology at Farnborough, Eng., where the first jet air- 
eraft engine was developed by Sir Frank Whittle. 


Albert H. Holland, Jr., since 1951 medical director 
of the Armour Laboratories, Chicago, has been ap- 
pointed director of the Division of Medicine, Food 
and Drug Administration, U.S. Department of Health, 
Education, and Welfare. The post has been vacant 
since 1952 when Erwin E. Nelson resigned to head the 
Department of Pharmacology at the St. Louis Univer- 
sity College of Medicine. 


The Washington (D.C.) Academy of Sciences has 
announced that the following three men are winners 
of annual recognition awards. 

Bernard L. Horecker, chief of the enzyme research 
group at the National Institutes of Health, for his 
research in enzymology. He found a new enzyme— 
pentose phosphate isomerase—and demonstrated the 
fixation of carbon dioxide, thus providing a new 
pathway of carbon dioxide assimilation. This led to his 
diseovery of two hitherto unknown enzymes that 
catalyze the transformation of sugars. 

Robert L. Henry of the Electronics Division of the 
National Bureau of Standards, for his technical diree- 
tion of the large-scale engineering development proj- 


403 


ect known as “Project Tinkertoy.” By his ingenuity 
and by his prolific invention of novel methods he has 
been responsible for basically unusual systems of de- 
sign and construction of electronic equipment. Dr. 
Henry’s techniques have made it possible to manufac- 
ture intricate apparatus by mechanical means rather 
than by hand-assembly methods. 

John R. Pellam, chief of the Cryogenics Physies 
Section at the National Bureau of Standards, for his 
many contributions in the field of low temperature 
physies. He has made two discoveries of importance 
for the development of the theory of liquid helium 
II: first, that the velocity of second sound in liquid 
helium II below 1° K does not approach zero at the 
absolute zero, but instead increases with decreasing 
temperature; second, that the thermal Rayleigh disk 
can be used to demonstrate and investigate the flow of 
normal and superfluid liquid helium past each other. 
These difficult experiments resolved an international 
controversy between theoretical predictions that were 
diametrically opposed. 


On July 1, E. Hugh Luckey will assume the position 
of dean of the Cornell University Medical College in 
New York City. He has been affiliated with the Col- 
lege since 1944 and has directed the Cornell Medical 
Division of the Bellevue Hospital Center since 1950. 
Cornell Medical College is joined with the New York 
Hospital to form the New York Hospital-Cornell 
Medical Center. Dr. Luckey succeeds Joseph C. Hinsey, 
who became director of the Medical Center last July 
after 11 years in the deanship. 


C. J. Mackenzie, member and past president of the 
National Research Council of Canada, has received 
the Kelvin Gold Medal for 1953. This medal, estab- 
lished in 1914 as a memorial to Lord Kelvin, is 
awarded triennially by the presidents of the principal 
engineering institutions in Great Britain on recom- 
mendations received from engineering societies in all 
parts of the world. Dr. Mackenzie is the first Canadian 
in a list of winners that includes Marconi and Whittle. 


Donald H. Menzel, professor of astronomy at Har- 
vard University and associate director for solar re- 
search, has been appointed director of the Harvard 
College Observatory. He sueceeds Harlow Shapley, 
who retired in the summer of 1952. 

Facilities that fall under Dr. Menzel’s supervision 
include the Cambridge Observatory; the George R. 
Agassiz Station at Harvard, Mass.; the High Altitude 
Observatory which operates in cooperation with the 
University of Colorado at Climax, Colo.; the Upper 
Air Research Station at Sacramento Peak, Sunspot, 
N.M.; and a pair of stations for observation of 
meteors near Las Cruces, N.M. Since 1926 the Har- 
vard Observatory has also operated the Boyden Sta- 
tion in South Africa, but it is expected that this sta- 
tion will shortly be transferred to other management. 


Edwards Albert Park, at present in the Department 
of Pathology at The Johns Hopkins University and 
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for 19 yr head of the Department of Pediatrics, has 
been awarded the New York Academy of Medicine 
Medal. He was cited for being “one of the true lead- 
ers in science of our times.” Dr. Park is an authority 
on bone diseases. 


George T. Perkins, has been assigned to Walter 
Reed Army Medical Center, Washington, D.C., as 
director of the Dental Division, Army Medical Service 
Graduate School. Since 1950 Colonel Perkins has been 
dental surgeon at Perey Jones Army Hospital, Battle 
Creek, Mich. 


In February, Hans Pettersson of the University of 
California’s Scripps Institution of Oceanography, 
presented the Aibatross Medal of the Swedish Royal 
Society of Science and Letters to Roger Revelle, di- 
rector of the Seripps Institution, for “his outstanding 
achievements in oceanography and especially in deep- 
sea research.” The medal commemorates the Swedish 
deep-sea expedition of 1947-48 that Prof. Pettersson 
led. 


In January Stephen Rothman, professor and head 
of the Section of Dermatology and Syphilology, 
School of Medicine, University of Chicago, gave the 
Sigmund Pollitzer Lecture at New York University— 
Post-Graduate Medical School. 


The Société Nationale d’Acclimatation de France 
has granted the Isidore-Geoffroy-St-Hilaire Medal for 
1952 to Jacques Rousseau, director of the Montreal 
Botanical Garden, in recognition of “his activity for 
the protection of nature.” 


Howard A. Rusk, professor and chairman of the 
Department of Physical Medicine and Rehabilitation 
of New York University’s College of Medicine and di- 


. rector of the Institute of Physical Medicine and Re- 


habilitation of the New York University-Bellevue 
Medical Center, has received the Save the Children 
Federation’s fourth annual award “in recognition of 
distinguished and devoted service in the field of health 
and welfare for children.” 


The first Distinguished Service Award of Alpha 
Epsilon Delta, the national premedical honor society, 
has been presented to Aura E. Severinghaus, associate 
dean of the Faculty of Medicine, Columbia University, 
for his outstanding contributions to premedical edu- 
eation. Dr. Severinghaus has been a strong and con- 
stant advocate of a broad foundation of liberal pre- 
professional education for medical students. He served 
as chairman of the committee which has just com- 
pleted the survey of preprofessional education that 
has been published under the title “Preparation for 
Medical Education in the Liberal Arts College.” 


The Wenner-Gren Foundation for Anthropological 
Research has awarded the 1953 Viking Fund awards, 
consisting of a gold medal and $1000, to the following 
three men: 

T. Dale Stewart, curator of physical anthropology 
in the U.S. National Museum, Smithsonian Institution, 
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for achievement in the field of physical anthropology. 

Melville J. Herskovits of Northwestern University, 
for his work in general anthropology. 

Gordon R. Willey, formerly with the Smithsonian 
Institution but now professor of anthropology at Har- 
yard University, for his accomplishments in archeol- 
ogy. 


Carl O. Tongberg, formerly director of the Research 
Division of the Standard Oil Development Company’s 
Esso Research Center, Linden, N.J., has been ap- 
pointed to the post of coordinator of research and 
development on products. He will be responsible for 
the Company’s world-wide activities in research and 
development of petroleum products. 


The 1953 Research Corporation’s $2500 prize has 
been presented to two Dutch physicists for work they 
did 28 yr ago. George E. Uhlenbeck, professor of 
physics at the University of Michigan, and Samuel A. 
Goudsmit, chairman of the Physics Department of the 
Brookhaven National Laboratory, joined forces as 
graduate students at the University of Leiden in 1925. 
There they worked out the theory that electrons spin 
in their orbits around the nucleus of the atom, a theory 
that has been cited as “a cornerstone of present atomic 
theory.” 


Education 


The amphitheatre at the Louisville General Hospital 
has been completely renovated and its seating eapac- 
ity has been increased to 400. It has been named the 
Fred W. Rankin Amphitheatre in honor of Dr. Ran- 
kin, who has been on the surgical staff of the Univer- 
sity of Louisville for over 30 yr and professor of sur- 
gery since 1941, 


The Council on Dental Education of the American 
Dental Association has announced approval of dental 
internship or residency programs in 14 additional hos- 
pitals. Graduate training programs for dentists have 
now been approved in 131 hospitals throughout the 
nation. The programs considered by the Council, which 
is the dental profession’s accrediting agency, include 
training in such fields as oral surgery, radiology, re- 
storative dentistry, periodontia (treatment of diseases 
of the gums), anesthesia, children’s dentistry, and 
root canal therapy. 


Harvard University has announced the establish- 
ment at the Harvard School of Public Health of the 
Charles F. Wilinsky Lecture Fund in honor of the re- 
tired executive director of the Beth Israel Hospital 
and former Deputy Health Commissioner of the City 
of Boston. Given by Dr. Wilinsky’s children and 
grandchildren, the fund will be used to bring to the 
School the nation’s leading hospital administrators to 
diseuss the role of the hospital in public health. 

Dr. Wilinsky has been invited to give the first 
Wilinsky Lecture; he will discuss “The relation of 
hospitals and health departments in tomorrow’s 
world” on Apr. 28. 
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A joint training program for medical technologists 
has been arranged between the Memorial Hospital at 
Easton, Md., Ine., and Washington College, Chester- 
town. The cooperative educational program was made 
possible by the recent approval, by the Council on 
Medical Education and Hospitals, of a School of 
Medical Technology at the Memorial Hospital to be 
conducted under the direction of E. C. H. Schmidt, 
pathologist. The plan will permit students who have 
completed 3 yr of study at Washington College and 
fulfilled all general requirements for graduation, to 
transfer to Memorial Hospital for a 1l-yr course of 
professional study in medical technology. Upon sue- 
cessful completion of the course at Easton, they will 
receive the baccalaureate degree at Washington Col- 
lege and will qualify for examination for registry with 
the American Society of Clinical Pathologists. 


Ernest H. Huntress, director of the Massachusetts 
Institute of Technology Summer Session, has an- 
nounced plans for 34 special programs, a series of pro- 
fessional conferences and symposia, and more than 
100 courses to be given during the coming summer. 


Boston College has announced a special two-week 
intensive course in modern industrial spectroscopy at 
Chestnut Hill, Boston, July 12-23. The course is par- 
ticularly designed for chemists and physicists from in- 
dustries inthe process of installing spectrographic 
equipment. Information ean be obtained from Prof. 
James J. Devlin, Physics Department, Boston Col- 
lege, Chestnut Hill 67, Boston, Mass. 


The Prather Lectures of Harvard University will be 
given jointly by A. J. Kluyver of the University of 
Delft, Holland, and C. B. van Niel of Stanford Uni- 
versity‘on Apr. 21-23, and 28-30. The general sub- 
ject will be “The microbe’s contribution to biolegy.” 


Indiana University’s program to improve high 
school chemistry education through advanced training 
for teachers will be supported by the Standard Oil 
Foundation, Ine., of Chicago. Under the trial plan, 
the university has accepted a $1000 grant. It will 
supply fellowships for five high school teachers taking 
summer studies towards masters’ degrees in teaching 
with a major in chemistry. Fellowship winners will 
be chosen by the university from Indiana teachers. 
Because the university will waive tuition and fees, the 
Foundation’s contribution will be used for expenses of 
the fellows. 

The experiment is an effort to help solve the short- 
age of qualified chemists. Many scientists blame the 
shortage on a lack of high school graduates with inter- 
est in or basic knowledge of chemistry; this, in turn, 
is caused by a dearth of adequately-trained science 
teachers. 


Ragnar Granit, director of the Medicinska Nobel- 
institutet, Neurofysiologiska Avdelningen in Stock- 
holm, is to give the eight Silliman Lectures for 1954 at 
Yale University between Apr. 29 and May 7 under the 
general title, “Receptors and sensory perception.” 
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The Lectures will be open to all those interested in 
neurophysiology, psychology, psychiatry, and related 
fields. This Silliman series will mark the 50th anniver- 
sary of those on “The Integrative Action of the Nerv- 
ous System,” given in the spring of 1940 by Sir Charles 
Sherrington. 


In addition to three basic isotope techniques courses, 
three special courses will be included in the summer 
program of the Special Training Division of the Oak 
Ridge Institute of Nuclear Studies. A new offering of 
the Division is a 2-wk course in radioactivity designed 
for teachers in secondary schools and teachers col- 
leges. This course, which begins on June 7, will con- 
sist of background lectures in physics and radioactiv- 
ity, together with a demonstration of all experiments 
outlined in the recent Atomic Energy Commission 
booklet, “Laboratory Experiments with Radioiso- 
topes.” Emphasis throughout the course will be on 
the technique of using radioisotopes in classroom 
demonstrations and in laboratory work. As many as 
60 individuals will be accepted for the course. 

The Division will open a 1-wk advanced course in 
Applied Instrumentation beginning on June 28. This 
course will consist of a group of lectures on instru- 
mentation techniques and demonstrations of modern 
instruments by technical representatives of the manu- 
facturers. Each manufacturer will be asked to supply 
instruments and demonstrate techniques involved in a 
variety of radioisotope problems. 

An advanced course in radioisotope applications in 
biochemistry will be held from Sept. 6 to 17. This is the 
second such course to be given by the Division. Appli- 
eation blanks and additional information on the 
courses may be obtained from the Special Training 
Division, Oak Ridge Institute of Nuclear Studies, 
P.O. Box 117, Oak Ridge, Tenn. 


Charles M. Pomerat, director of the Tissue Culture 
Laboratory of the University of Texas Medical 
Branch, Galveston, will be director of a special course 
in tissue culture technique to be offered under the aus- 
pices of the Tissue Culture Association in Coopers- 
town, N.Y., during July. 


Grants, Fellowships, and Awards 


The Vincent Memorial Hospital, the Gynecologic 
Service of the Massachusetts General Hospital, an- 
nounces an American Cancer Society Fellowship in 
eancer research. Appointment is for 1 yr, beginning 
July 1. Further information can be obtained from Dr. 
Joe V. Meigs, Vincent Memorial Hospital, Fruit 
Street, Boston 14. 


Announcement has been made of the 1955-56 awards 
under the Fulbright Act for university lecturing or 
advanced research in Australia, Burma, Ceylon, India, 
New Zealand, the Philippines, Thailand, and the 
Union of South Africa. Information may be obtained 
from the Conference Board of Associated Research 
Councils, Committee on International Exchange of 
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Persons, 2101 Constitution Ave., Washington 25, D.C. 
To insure consideration, applications must be post- 
marked no later than Apr. 15. 


The Harvard School of Public Health will give 
postgraduate scholarships in amounts ranging up to 
$5000 to qualified candidates desiring to study at the 
School during the academic year 1954-55. Eligible 
for Harvard School of Public Health Postgraduate 
Scholarships are : 

Psysicians, dentists, and veterinarians interested in 
preventive medicine and seeking training in one or 
more public health specialties leading to either a 
Master of Public Health or Doctor of Publie Health 
degree. 

Industrial physicians seeking training in industrial 
medicine leading to a Master of Industrial Health 
degree. 

Public health nurses with a college degree and satis- 
factory field experience who wish additional public 
bealth training leading to a Master of Public Health 
degree. 

Public health engineers seeking additional training 
and research experience in one or more public health 
specialties leading to either a Master of Science in 
Hygiene or Doctor of Science in Hygiene degree. 

College graduates with academic experience in the 
natural sciences who desire training and research ex- 
perience in one of the sciences related to public health 
and leading to either a Master of Science in Hygiene 
or Doctor of Science in Hygiene degree. 

The deadline for filing scholarship applications is 
Apr. 30; winners will be announced June 1. Further 
information may be obtained by writing the Secretary, 
Harvard School of Public Health, 55 Shattuck St., 
Boston 15, Mass. 


New York University has received capital gifts to- 
taling $115,236.48 for New York University-Bellevue 
Medical Center’s Institute of Physical Medicine and 
Rehabilitation. A contribution of $65,000 was made 
by the James Foundation of New York, Ine.; through 
the interest of Mrs. Bernard F. Gimble, an associate 
trustee of the Medical Center, an additional $25,000 
was given by the Samuel H. Kress Foundation, and 
$25,236.48 was received from individual donors. The 
funds make it possible for the university to meet the 
final construction costs for the Institute of Physical 
Medicine and Rehabilitation, which was opened in 
January 1951. 


The Raskob Foundation for Catholic Activities has 
awarded Georgetown University a grant of $125,000. 
The award, to be matched with an additional $75,000 
raised by the university, is to be used over a 4-yr 
period to further medical education and Catholic 
medical activities. Part of the funds will be used to 
support the education of medical students who plan 
to practice in rural areas. None of the money is to be 
used for construction purposes or to take the place of 
activities in the university’s regular budget. Francis 
M. Forster, dean of the School of Medicine, is chair- 
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man of an advisory committee set up to aid in the best 
utilization of the grant. 


A special scroll award for outstanding contribution 
to medical education has been presented to Smith, 
Kline & French Laboratories of Philadelphia by the 
Michigan State Medical Society in Detroit. The award, 
made at the recent Michigan Clinical Institute, was 
given to the pharmaceutical firm “in appreciation and 
recognition of its pioneering contribution” to post- 
graduate medical teaching through the medium of 
color television. The Michigan Clinical Institute is the 
55th medical meeting since June 1949 at which SK&F 
has teleeast clinies and operations direct from hospi- 
tal to assembly hall over its closed-cireuit color system. 


Meetings and Elections 


The Alabama Academy of Science will hold its 31st 
annual meeting at Huntingdon College, Montgomery, 
Apr. 2-3. 


The 65th meeting of the American Chemical So- 
ciety’s Division of Rubber Chemistry will be held in 
Louisville, Ky., Apr. 14-16. Dynamic tests that indi- 
cate a rubber compound’s ability to withstand me- 
chanical fatigue, weathering, and roadwear, and 
chemical advances that give added strength to oil- 
extended rubber, silicone rubber, and neoprene will be 
reported in 19 technical papers. Fred C. Wagner of 
the Du Pont Company’s Louisville neoprene plant has 
been named general chairman of the meeting. 


The 30th annual meeting and a clinical scientific 
program of the American Heart Association will be 
held in Chicago, Mar. 29-Apr. 4. Board and com- 
mittee members, staff members, and other lay and 
medieal representatives of affiliate and chapter heart 
associations in all parts of the country will attend a 
series of business meetings and heart program dis- 
cussions. The week will be climaxed by a two-day 
cientifie program of the Association’s newly formed 
Section on Clinieal Cardiology. The regular scientific 
sessions, hitherto held in conjunction with the annual 
meeting, have been combined this year with the Second 
World Congress of Cardiology which will convene in 
Washington, D.C., Sept. 12-17. 


The 4th Annual Wildflower Pilgrimage is to be held 
in the Great Smokies, Apr. 29-May 1. It is sponsored 
by the University of Tennessee Department of Botany 
and the Gatlinburg (Tenn.) Chamber of Commerce, 
with the cooperation of the naturalists in the National 
Park Service. Both amateur and professional botanists 
usually enjoy the Pilgrimage. 


' The Association of American Geographers meetings, 
Apr. 12-14, will have headquarters in the Penn-Sher- 
wood Hotel, Philadelphia. W. F Christians of the Uni- 
versity of Pennsylvania is chairman of local arrange- 
ments. 
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The Baltimore Philosophical Forum has been organ- 
ized to promote a broadened concept of the Arts and 
Sciences by providing an opportunity to participate 
in the discussion of matters of philosophic interest. 
Donald J. Lovell is chairman for 1954. 


A celebration meeting on Paul Ehrlich’s 100th An- 
niversary—sponsored jointly by The New York Aca- 
demy of Medicine, the Rudolf Virehow Medical So- 
ciety in the City of New York, and the Medical Circle 
—was held in the New York Academy on Mar. 10. 
Several members of Paul Ehrlich’s family participated 
in the meeting, and the following scientists spoke: 
Owsei Temkin of the Institute of the History of Medi- 
eine, The Johns Hopkins University; Ernst Jokl of 
the Valley Forge Heart Research Institute; and 
Cornelius P. Rhoads of Memorial Hospital. 


The program of the Congress of the International 
Society for Cell Biology to be held at Leiden, Nether- 
lands, Sept. 1-8 [Science 118, 691 (Dee. 4, 1953) ], 
will consist of twelve symposiums having the follow- 
ing chairmen and moderators: J. Monod, Institut 
Pasteur, Paris; 8. Spiegelman, University of Illinois; 
G. C. Heringa, University of Amsterdam; A. Frey- 
Wyssling, Technische Hochschule, Ziirich; J. D. 
Ebert, Indiana University; A. M. Schechtmann, Uni- 
versity of California, Los Angeles; G. Pontecorvo, 
University of Glasgow; C. P. Leblond, McGill Uni- 
versity; E. B. Astwood, New England Center Hospi- 
tal, Boston; G. H. Hogeboom, National Institutes of 
Health, Bethesda; F. S. 8jéstrand, Karolinska Insti- 
tutet, Stockholm; F. Zernicke, University of Gronin- 
gen; H. G. Callan, University of St. Andrews; C. 
Barigozzi, Universita, Milano; R. Latarjet, Institut 
du Radium, Paris; J. Holtfreter, University of Roch- 
ester;‘C. M. Pomerat, University of Texas; F. E. 
Lehman, Universitit, Bern; H. Lettré, Universitit, 
Heidelberg; H. H. Ussing, University of Copenhagen; 
W. H. Arisz, University of Groningen; R. W. G. 
Wyckoff, American Embassy, London; H. Fernandez- 
Moran, University of Caracas. 

Each symposium will include, in addition to the 
main invitational addresses, six 15-min papers bear- 
ing on the particular subject, to be selected by the 
Dutch organizing committee from abstracts reeeived 
during the coming weeks. Abstracts (less than 300 
words) should be sent immediately to the secretary of 
the Dutch committee, Dr. W. H. K. Karstens, Botani- 
cal Laboratory, University, Leiden, Netherlands. One 
change in plan is that there will be a separate section 
for “free” 10-min papers which will meet concurrently 
with symposiums. Papers submitted for the sympo- 
siums, but failing to be selected for oral presentation, 
will be read by title or may be given at the free ses- 
sions. Three of the symposiums will be held under the 
auspices of the International Union of Biological 
Sciences as a conference on the “Fine Structure of 
Cells.” Contributors to these sessions will have to 
furnish, besides the advance abstracts mentioned be- 
fore, manuscripts of their papers to be published by 
IUBS in the proceedings of the conference. 
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A visiting group of French consulting engineers ar- 
riving in this country at the beginning of April will 
meet with a representative group of the members of 
the Association of Consulting Chemists and Chemical 
Engineers, Ine., at a luncheon in New York City on 
Apr. 7. The purpose of the gathering is to establish 
firmer contacts between American consultants and 
their foreign colleagues. The meeting is sponsored by 
the Foreign Operations Administration, Industrial 
Technical Assistance Division. 


The Fourth Middle East Medical Assembly will be 
held at the American University Medical School in 
Beirut, Lebanon, on April 9-11. Distinguished speak- 
ers from the Arab States, England, and the United 
States will participate, including Sir Lionel Whitby, 
General Sam Seeley, Prof. John MeMichael, and mem- 
bers of U.S. Army, Air Corps, and Navy Medical 
Corps. Subjects of especial interest to the region will 
be discussed. There will be scientific exhibits. The as- 
sembly is under the direction of Dr. Hobart A. Rei- 
mann. 


Under the sponsorship of the National Research 
Council’s Advisory Board on Quartermaster Research 
and Development, a symposium on methods for evalu- 
ating nutritional adequacy and status was conducted on 
Feb. 25-26 at the Oriental Institute, University of 
Chieago. The symposium was condueted jointly by the 
Quartermaster Food and Container Institute for the 
Armed Forces and the Medical Nutrition Laboratory, 
Office of the Surgeon General. The program was 
keyed to methods for evaluating: protein, vitamin, 
and mineral adequacy, respectively; military rations 
by use of test animals; and the nutritional status of 
of populations. Concluding the sessions, a round-table 
discussion was held on body composition in relation 
to metabolic regulations and activities. 

The subject matter of the symposium was organized 
by Harry Spector, chief of the Nutrition Division, 
QMFCT, with the assistance of Lt. Col. C. J. Koehn, 
Medical Service Liaison Officer of the Institute; Lt. 
Col. Robert Ryer, III, commandant, and Theodore 
Friedemann, scientific director of the Medical Nutri- 
tion Laboratory, Office of the Surgeon General, co- 
ordinated the planning with regard to the interests of 
their organization. 

Participants in the conference included nutritionists 
and medical scientists from the Armed Forces and 
from research institutions in the United States and 
Canada. 


This year the annual meeting of the North Dakota 
Academy of Science will be held on the campus of the 
North Dakota Agricultural College at Fargo, May 7-8. 
The Academy will award cash prizes for the three best 
papers written by students, graduate or undergrad- 
uate, in any branch of science but representing, at 
least in part, some original work. The prize money is 
the gift of A. Rodger Denison, vice president of 
Amerada Petroieum Corporation. 
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The first organizational meeting of ihe Society of 
Nuclear Medicine was held in Spokane, Wash., Jan. 
23. Twelve representatives from various areas in the 
Pacific Northwest were present and elected an execu- 
tive committee composed of: pres., Thomas Carlile; 
pres.-elect., Asa Seeds; seg., Rex Huff; and treas., 
Norman Holter. The first annual meeting is scheduled 
for May 29-30, at the Benjamin Franklin Hotel in 
Seattle, Wash. The purpose of this new organization 
is to promote discussion and communication of know]- 
edge related to nuclear phenomena, as they apply or 
are likely to apply to the understanding and control 
of disease. Abstracts for presentation at the first an- 
nual meeting may be sent to William H. Hannah, RR 
2, Box 896, Bremerton, Wash. Those interested in 
becoming charter members should make application to 
Milo Harris, 252 Paulsen Bldg., Spokane, Wash. 


The Institute of Industrial Health of the University 
of Cincinnati announces a Symposium on Fluorides to 
be presented on May 10-12 by the Kettering Labora- 
tory in the Department of Preventive Medicine and 
Industrial Health. The symposium will be conducted 
by staff members of the Kettering Laboratory and a 
number of guest lecturers whose work in the field is 
contemporary. It will be open to physicians in indus- 
try and publie health and to other professional per- 
sons who are interested in the problem of fluorides. 
The program has been divided into three daily sessions 
of talks and discussions on inorganic and organie 
fluorides, their biological effects on plants, animals, 
and man, and the associated problems of atmospheric 
control. Consideration will also be given to legal and 
economie aspects. 

Interested persons should write to the Secretary, 
Institute of Industrial Health, Kettering Laboratory, 
Eden and Bethesda Avenues, Cincinnati 19, Ohio. 
There will be a registration fee. Early application is 
advised since attendance will be limited. 


Miscellaneous 


The first issue of the ISA Journal, official publica- 
tion of the Instrument Society of America, appeared 
in January. Robert J. Jeffries of Michigan State Col- 
lege is editor. Offices for the new monthly are at 1319 
Allegheny Ave., Pittsburgh 33, Pa. 


The Gerontological Society, Ine. has announced 
publication of a quarterly to be known as the News- 
letter of the Gerontological Society. It will have an 
initial cireulation of approximately 2000 copies. The 
submission of items for inclusion in the Newsletter is 
invited. These should be sent to Dr. Osear J. Kaplan, 
San Diego State College, San Diego 15, Calif. 


The National Manpower Council has published a 
six-point program for more effective utilization of 
America’s scientific and professional manpower re- 
sources which would bring significant changes in the 
function, training, and income patterns of engineers, 
medical personnel, and teachers. This program repre- 
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sents the thinking of 66 national leaders in the en- 
gineering, medical, educational, scientific, industrial, 
governmental, and military fields who were called to- 
gether in conference by the Council last fall. The 
proceedings of the conference, a 200-page book en- 
titled, The Utilization of Scientific and Professional 
Manpower, has recently been published by the Co- 
lumbia University Press. 


The fellowing chemicals are wanted by the Registry 
of Rare Chemicals, Armour Research Foundation of 
Illinois Institute of Technology, 35 W. 33 St., Chi- 
eago, Ill.: hafnium carbide; decaborane; trimethylam- 
minoborine ; tributylphosphine oxide; chromium hexa- 
earbonyl; molybdenum oxyfluoride; 10-methyl-1,2- 
benzanthracene; 2-methyl-2-hexanol; N-methylpiper- 
idine; cycloheximid; cyclohexanone peroxide; tetra- 
methyl-p-benzoquinone; N,N,N’,N’-tetramethylethy- 
lenediamine; n-deeanesulfonie acid; disodium methy- 
larsinate; quinquiphenyl; ptyalin; peroxidase; lyco- 
pene; carbonic anhydrase. 


Necrology 


Douglas S. Anderson, 82, former dean of the College 
of Engineering and retired president of Tulane Uni- 
versity, New Orleans, La., Mar. 2; Sanford D. Ashford, 
55, engineer for the Interstate Commerce Commission, 
Washington, D.C., Feb. 9; Joseph H. Barach, 71, au- 
thority on diabetes and medical director of the Falk 
Clinie, Pittsburgh, Pa., Mar. 7; Edwin I. Bartlett, 70, 
associate professor of surgery and pathology at the 
University of California Hospital, San Francisco, 
Calif., Feb. 22; Samuel A. Blan, 82, research chemist, 
Brooklyn, N.Y., Feb. 17; Stanley W. Bromley, 54, 
retired chief entomologist for the Bartlett Tree Re- 
search Company, Stamford, Conn., Feb. 16; B. Lucien 
Brun, 70, retired head of the Dental Department at 
the Johns Hopkins Hospital, Baltimore, Md., Feb. 19; 
Ralph Butler, 80, former professor of laryngology and 
vice dean of otolaryngology in the Graduate School of 
Medicine, University of Pennsylvania, Philadelphia, 
Pa., Mar. 3; Theodore Cohen, 58, former president of 
the New York Academy of Optometry, author, and 
lecturer at the Optometric Foundation of New York, 
New York City, Feb. 12; Julian Lowell Coolidge, 80, 
former president of the Mathematical Association of 
America, author, and professor emeritus of mathema- 
ties at Harvard University, Cambridge, Mass, Mar. 5; 
Otto P. H. Diels, 78, Nobel chemist and professor em- 
eritus of chemistry at the University of Kiel, Kiel, 
Germany, Mar. 7; Eleazer J. Dole, 66, professor of 
botany at the University of Vermont, Burlington, Vt., 
Feb. 22. 

Otto P. Geier, 79, leader in industrial medicine and 
public health, Cincinnati, Ohio, Feb. 28; Edward L. 
Getchell, 69, professor emeritus and former head of 
the Mechanical Engineering Department at the Uni- 
versity of New Hampshire, Durham, N.H., Feb. 23; 
Evert Gorter, 72, professor emeritus of pediatrics at 
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Leyden University, Leyden, The Netherlands, Feb. 17; 
James B. Herrick, 92, heart specialist, author, and pro- 
fessor emeritus at Rush Medical College, Chicago, Ill., 
Mar. 7; Fred H. Hillman, 90, botanist, author, and re- 
tired seed expert for the Department of Agriculture, 
Washington, D.C., Feb. 8; Ludwik Hirszfeld, 69, ser- 
ologist and professor of microbiology at Wroclaw 
University, Wroclaw, Poland, Mar. 7; Frederick Hol- 
born, 61, project engineer at the research laboratory 
of the National Union Radio Corp., Orange, N.J., 
Feb. 11; Kotaro Honda, 83, research metallurgist, 
Tokyo, Japan, Feb. 12; Walter R. Jones, 51, professor 
of electrical engineering at Cornell University, Ithaca, 
N.Y., Mar. 8; Edwin F. Kingsbury, 67, electrical en- 
gineer and inventor for the Bell Telephone Labora- 
tories, Murray Hill, N.J., Mar. 4; Howard B. Lewis, 
66, research biochemist, author, and chairman of the 
Biological Chemistry Department at the University of 
Michigan Medical School, Ann Arbor, Mich., Mar 7; 
Egon K. Lorenz, 62 radiation specialist for the Na- 
tional Cancer Institute, Bethesda, Md., Feb. 12. 

Louis Mark, 61, tuberculosis specialist, Columbus, 
Ohio, Feb. 25; Charles L. Marlatt, 90, retired chief of 
the Bureaus of Entomology and Plant Quarantine, 
Department of Agriculture, Washington, D.C., Mar. 
3; David Milne, 77, botanist, Brechin, Scotland, Feb. 
15; John H. Mueller, 62, professor and head of the 
Department of Bacteriology and Immunology at the 
Harvard Medical School, Boston, Mass., Feb. 16; 
Arthur Palmer, 64, author and professor of clinical 
surgery in the Department of Otolaryngology at the 
Cornell Medical College, New York City, Feb. 18; 
Charles L. Parsons, 86, former secretary of the Ameri- 
ean Chemical Society, chief chemist of the Bureau of 
Mines, and chief engineer of the War Department, 
Pocasset, Mass., Feb. 13; James C. Peebles, 77, dean 
emeritus of the School of Engineering at the Illinois 
Institute of Technology, Chicago, Tll., Feb. 18; Frank 
R. Pratt, 77, retired professor of physies at Rutgers 
University, New Brunswick, N.J., Feb. 25; William 
H. Robey, 83, cardiologist, author, former president 
of the American Heart Association, and former clini- 
eal professor of medicine at the Harvard Medical 
School, Boston, Mass., Feb. 23; Walter C. Russell, 61, 
professor of agricultural biochemistry in the College 
of Agriculture and dean of the Graduate School at 
Rutgers University, New Brunswick, N.J., Mar. 10; 
George A. Stinchcomb, 60, head of the Department of 
Physies at Heidelberg College, Tiffin, Ohio, Nov. 17; 
C. M. Tucker, 57, professor of botany and plant 
pathology and chairman of the Department of Botany 
at the University of Missouri, Columbia, Mo., Feb. 3; 
Edwin F. Voigt, 59, bacteriologist with Lederle Labor- 
atories, Pearl River, N.Y., Feb. 15; Felix von Oefele, 
92, research chemist, author, and authority on hiero- 
glyphies, New York City, Mar. 9; Wayland D. Wilcox, 
78, editor and specialist in scientifie publishing, Phil- 
adelphia, Pa., Mar. 9; Guy H. Woollett, 66, research 
chemist and retired professor of chemistry at the Uni- 
versity of Mississippi School of Medicine, University, 
Miss., Feb. 27. 
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Electronic Quantitation of Light Absorption 
and Nuclear Fluorescence in Living Cells 


Charles N. Loeser* and Carl Berkley 


Western Reserve University, Medical School, 
Cleveland, Obio, and Allen B. Du Mont 
Laboratories, Inc., Clifton, New Jersey 


This paper describes a study of the application of 
electronic methods to the observation and quantitation 
of the light absorption and nuclear fluorescence of 
living cells. This work followed upon development of 
a method of observing nuclear fluorescence in stained 
living animals by a quartz rod transillumination 
technique (7), modified for use with near ultraviolet 
light (2). 

The amount of light emitted by the nuclei is, under 
controlled conditions, an estimate of dye uptake. Cer- 
tain types of cancer cells, for example, take up more 
dye and ean be distinguished by greater fluorescence 
on slides (3, 4). For this differential detection, Mellors 
and Silver (4) devised a microfluorometric scanner. 

In the present investigation, for use in the living 
animal (in the moving blood stream, for example), it 
was felt that actual television methods, such as those 
discussed by Young and Roberts (5) and Zworykin 
and Flory (6) might prove adaptable to rapidly 
changing phenomena. Therefore, a program of inves- 
tigation was undertaken of various ways to study 
nuclear fluorescence by television and other electronic 
means. Light absorption was soon discovered to be 
easier to study than fluorescence, especially in vivo, 
because of the higher signal to noise ratio and the con- 
sequent more accurate reading. 

Observations were made in three ways. In living 
frogs, transillumination was carried out either by (a) 
a rod of fused quartz, which carries light from the 
source to the organ examined by the microscope, or 
(b) by suspending tissue over the condenser of an 
ordinary microscope; magnifications up to 440 x were 
used, and higher ones are certainly possible. (c) Liv- 
ing cells, bueeal, vaginal, or cervical, were stained 
directly on slides and placed on the microscope stage. 

For the elicitation of fluorescence in the living ani- 
mal, acriflavine hydrochloride is relatively nontoxic. 
Rats survive and appear unaffected by intravenous 
doses of 12.5 mg/kg. Mitotic regeneration of cells 
with nuclei stained in vivo with comparable doses has 
been reported (7). Concentrations as low as 0.005 
percent aqueous solution were used in frogs in the 
dorsal lymph sac. The smears were stained with 
1:100,000 to 1:1000 acriflavine for 30 to 60 see. Stain- 
ing takes place without previous treatment. 

1 The senior author wishes to acknowledge his indebtedness 
to the staff of the Allen B. Du Mont Laboratories, for courte- 
ous cooperation and invaluable technical advice and for plac- 
ing at his disposal equipment for this study. The portion of 


this study performed at Western Reserve University was sup- 
ported by a grant from the Life Insurance Fund. 
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Specimens were examined by two television methods 
and by two lower frequency scanning methods using 
somewhat different electroni€ parts. The principle of 
examination was in each case the same. The object is 
studied by a photosensitive scanning device, which 
electronically displays the value of light and dark 
areas in respective degrees on an oscillograph, so that 
at the same time the picture is viewed by the observer 
a record is made of the light intensities that pass to 
the “eye” of the electronic observer. The oscillograph 
record is in pulses of variable height, depending on 
the amount of light transmitted, and of variable width, 
depending on the area of the specimen. 

The most elaborate assemblage used consists of an 
Image Orthicon camera chain, into the pickup tube of 
which the microscopic image is focused without inter- 
mediate opties. A single seanning line across the tele- 
vision sereen is selected from the picture by a Du 
Mont Type 280 oscillograph, which so interconnects 
television screen and oscillograph that the selected line 
is shown to the observer by a white “strobe” line. The 
pulses transferred to the oscillograph from this line 
are a direct measure of the light coming through the 
specimen to the television sereen. The less elaborate 
Vidicon television camera was tested for similar work. 
Although it proved less sensitive for low light intensi- 
ties and had lesser resolution, it should be adequate for 
most studies. 

A seanning disk and multiplier phototube, approxi- 
mating closely that discussed by Mellors and Silver 
(4), was also tried. The image from the microscope 
is sent partially to the eye of the observer by a beam 
splitter in the body of the microseope tube, and par- 
tially to the multiplier phototube mounted over the 
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* IMAGE OF LINE FORMED IN PLANE OF SPECIMEN 


Fig. 1. Schematic diagram of optical system for 
single-line flying spot scanner. 
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ocular. Between the phototube and the ocular there 
rotates an opaque disk with a hole at one side, near 
the periphery. In rotating, the hole in the disk passes 
over a portion of the ocular field, permitting light to 
reach the photocell, and thus a portion of the field is 
scanned repetitively. Pulses registered by the photocell 
on an oscillograph indicated light transmitted. By 
proper manipulation, it is possible for an observer to 
know exactly which areas of observation are being 
indicated on the oscillograph. 

One ean substitute for the disk scanning a traveling 
spot of light from the fluorescent screen of a cathode- 
ray tube. Different fluorescence emission wavelengths 
are chosen for specific purposes (in the present ex- 
periments, the blue, for the absorption maximum of 
acriflavine). As shown in Fig. 1, the scanning source 
is directed at the mirror of the microscope, passes 
through the object, to the eye of the observer, and to 
the photocell. The eye sees the entire microscopic field 
with a single -blue line. Pulse height on the oscillo- 
graph represents degree of absorption; pulse width 
represents size of the object interrupting the line. 

By these methods, it was possible to study not only 
fluorescence from the stained smears but also absorp- 
tion. Also, in living tissue—for example, mesentery— 
with rapidly moving cells in blood vessels, light ab- 
sorption of any cells that passed the scanning line 
could be measured. Photographie methods are avail- 
able to stop any such rapid measurement at any de- 
sired moment. 

To make fluorescence studies, an exciting wave- 
length (4100 or 4350 A) was used with a yellow filter 
to eliminate transmitted blue light from the source but 
to permit yellow fluorescence to reach the “eye.” For 
absorption studies, the yellow filter was removed. 

Dye uptake was readily measured by studying in- 
erease in pulse height accompanying the gradually 
increasing amount of stain added to a specimen. With 
smears from known cancer patients, it was possible, 
since the pulses indicate not only amount of light but 
also the area supplying that light, to make simul- 
taneous measurements of nuclear light absorption and 
nuclear size, a definite aid in picking up malignant 
cells present. 

Readily visible in vivo nuclear fluorescence did not 
provide enough light for adequate oscillograph regis- 
tration. With faint fluorescence, absorption studies 
proved satisfactory, the former being proportional to 
the latter under the conditions used. 

Space does not permit more than a word of caution 
that such quantitation depends upon attention to de- 
tails of careful absorption studies such as those de- 
scribed by Caspersson (8) and others. The instru- 
mentation described here permits rapid measurement 
of absorption of light by morphologically identifiable 
mieroseopie portions of cells while the cells are alive 
and moving. The methods provide rapidity of deter- 
mination, simultaneous measurement of size of object, 
density, and number of objects (by computers and 
counters, if desired), at any wavelength. Thus, other 
wavelengths, other dyes, and other tissues remain to 
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be explored. The work invites further investigatiom 
and will be reported in greater detail. 
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Gallium Purification by Single 
Crystal Growth 


W. Zimmerman, III 


Crystal Branch, Solid State Division, 
Naval Research Laboratory, Washington, D.C. 


In the course of an investigation of the preparation 
of intermetallic compounds of the Group III and 
Group V elements, it became necessary to obtain some 
high-purity gallium metal. A qualitative spectro- 
graphic analysis (1) of the available gallium indicated 
the presence of 12 elements as impurities (see Table 
1, column A). The indicated range (2) of concentra- 
tion of these impurities was from 0.1 percent down to- 
less than 0.0001 percent. The total impurities indicated 
were about 0.3 to 0.5 percent. 

Consideration of the various chemical means of 
purification (3, 4, 5) showed them to be complex and 
time consuming. In addition, many of the chemicals 
needed in the chemical procedures would have to be 
purified themselves before they could be used. Physical 
methods of purification were then considered. Distilla- 
tion was immediately discarded because of the extreme 
liquid range and high boiling point of the metal. Re- 
crystallization of the metal seemed to offer the best 
chance for success. Of the reerystallization methods. 
available, zone purification and single erystal growth 
by the Kryropoulos technique (6) were considered to 
be the most promising. 

It has been shown by previous work at this Labora- 
tory (7) that the rejection of impurities during single 
erystal growth is extremely high. Hoffman (3) has 
shown that gallium grows easily. Therefore, despite the 
excellent results obtained in the zone purification of 
germanium, it was decided to try a modification of the 
Kyropoulos technique for gallium. 

Since gallium melts at 29.7° C, a simple water batlr 
held at a constant temperature of 38° C and controlled 
by means of a thermoregulator, was all that was re- 
quired to keep the gallium molten. A lucite lid on the 
water bath held the container of gallium and the ther- 
moregulator in position and prevented excess evapora- 
tion from the water bath. A thin-walled glass tube with 
a pointed tip and funnel top was filled with liquid 
nitrogen and used as a cold finger. Liquid nitrogen 
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Impurities found in gallium. 


(B) (C) 
(A) After After 
Impurity As a single two 
purchased growth growth 
eycle eyeles 
Mg TR vw* TR 
Sn Ww TR-VW VFTR 
Cu w vw TR 
Pb w vw TR 
Hg TR FTR VFTR 
Cd TR FTR 
Si TR vw* 
Al FTR* 
Mo TR 
Fe TR 
Zn FTR 
Ca TR 
Ag Vw 


* See discussion. 
Interpretation of symbols: W, 
0.001%; TR, 0.001-0.0001% ; 
0.0001% ; VFTR, 
detected. 


0.1-0.01% ; VW, 0.01-— 
FTR, 0.0001-—less' than 
less than 0.0001%; blank means not 


was used in preference to some other coolant, such as 
dry ice-alcohol, because it was easier to maintain the 
supply of coolant at the tip of the cold finger where 
there was no solid matter to block the free supply of 
liquid. 

The first container for the gallium was made of 
Pyrex; but since there seemed to be a pickup of alumi- 
num, magnesium, and silicon (see Table 1, column B) 
when this was used, a silica container was made and 
used for the second crop of erystals. 

Gallium single erystals were grown with a minimum 
of effort by the Kyropoulos technique and samples 
were taken from the tops and tips of all erystals. 
The first crop of erystals showed a qualitative im- 
provement by a factor of 10 in the concentration of 
copper, tin, lead, cadmium, and mereury but showed 
an increase in magnesium, aluminum, and silicon. A 
recheck on the latter three showed that the impurities 
were strongly concentrated as a surface film and that 
in the body of the erystal there had been only a slight 
pickup of magnesium and no pickup of silicon and 
aluminum (Table 1, column B). These first erystals 
were remelted, and a second crop of erystals was 
grown. Further purification by a second factor of 10 
was obtained in the lead, tin, and mereury content and 
by the elimination of spectrographically detectable 
amounts of silicon, aluminum, molybdenum, cadmium, 
zine, germanium, calcium, and silver, all of which had 
appeared in the initial qualitative analysis (Table 1, 
column C). 

Thus, after two cycles of crystal growth, there were 
only five elements remaining that could be detected 
spectrographically as impurities. Eight others had 
been reduced so that they were no longer detectable. 
All the impurities had been reduced by a minimum 
factor of 10 and some by a factor of more than 1000. 
The total impurity content of the second crop of erys- 


412 


tals was not more than 0.005 percent and probably 
nearer 0.001 percent. 

Since this purity was sufficient for our purposes, no 
additional regrowth was attempted. It is felt, however, 
that by continued growth further purification by at 
least one factor of 10 coyld be achieved. 
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Estimation of Blood Loss in Hookworm 
Infestation with Fe®®: Preliminary Report 


Th. Gerritsen, H. J. Heinz, and G. H. Stafford? 
South African Institute for Medical Research, 
Johannesburg, and Council for Scientific and 
Industrial Research, Pretoria 

A number of workers (1, 2, 3) have expressed the 
belief that in eases of hookworm infestation the 
anemia frequently observed could be caused solely by 
the blood lost from the intestines. In a review of the 
subject Lane (4) concludes that blood loss is the most 
probable reason for hookworm anemia. Wells (2) at- 
tached A. caninum to the intestinal mucosa of living 
dogs and from iron balance observations calculated the 
maximum loss of 0.8 ml blood per worm per day, but 
he allowed for a considerable variation in the blood 
consumption of individual worms. Hahn and Offutt 
(5) found a method of studying the blood loss in hook- 
worm infestation of dogs using radioactive iron. 

We have used a similar technic on three human 
patients, who, except for the hookworm ova found 
in their stools, were otherwise healthy. Our purpose 
was to determine whether the blood loss per worm per 
day was constant (improbable) and to what degree 
the blood loss was responsible for the comparatively 
low hemoglobin values of our patients. 

Our method was briefly as follows. Approximately 
40 ue of Fe’, in acid solution containing less than 1 
mg of iron, were sterilized, buffered, mixed with 20 
ml of the patients’ own heparinized plasma, and in- 
jected intravenously. Small samples of blood were 
taken at intervals of 2 or 3 days and the radioactive 
content measured. After about 8 days, this became ap- 
proximately constant and the collection of stools was 


1 This paper is published with the permission of the South 
African Council for Scientific and Industrial Research. 

2We wish to thank Mr. L. H. Stein for many valuable dis- 
cussions during the early part of this work, Miss H. Benjamin 
for the diligent way in which she carried out much of the 
routine work, and the staff of the non-European hospital in 
Johannesburg for their generous cooperation at all times. 
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then started and continued for about 12 days. The 
stools were collected in periods of 3 days and lumped 
together for extraction of the iron and measurement 
of the activity. Finally, after the last 3-day period, 
the patient was dewormed and quantitative worm 
counts made on the stools for the next 5 days. Where 
possible, ova concentration methods were employed 
after the fifth day to check the efficiency of de- 
worming. ° 
The radioactivity of the blood was determined with 
an end-window Geiger counter after the sample had 
been ashed and electroplated on to copper disks, fol- 
lowing essentially the method described by Vosburgh, 
Flexner, and Cowie (6). The stools were dried with 
concentrated HNO, on a water bath, ashed, extracted 
with HCl, and the activity of the liquid measured with 
a Veall type (7) liquid counter. A reference solution 
of Fe®® was also made from each batch used for intra- 
venous injection. Then if 
Cs=counts/min in the liquid counter of the stool ash 
extract, 
Cb = average counts/min ml blood over the period dur- 
ing which the stools were collected, 
Se=counts/min ml of the reference solution electro- 
plated, 
Sf =ecounts/min in the liquid counter of some of the 
same reference solution, 
Vs=volume of stool ash extract in ml, 


the blood loss is given by 
(Cs x Se x Vs)/(Cbx Sf). 


Our results, as summarized in Table 1, appear to 
support Wells’ conception of a considerable variation 
in the blood loss per worm. The daily loss of 10-20 ml 
(i.e., 5-10 mg iron) would seem to account for the 
hemoglobin values obtained. They are definitely low 
for Angola Africans, who have a high iron intake (8). 
The observed hookworm loads combined with a nor- 
mal iron intake should, therefore, produce a marked 
anemia. 

We feel for the present unable to explain the high 
blood loss of patient A, harboring such a small worm 
load, unless there are one or two profusely bleeding 


TABLE 1. Hemoglobin values; blood loss during sub- 
sequent 3-day periods; average blood loss per day; num- 
ber of worms recovered from the stools after deworming ; 
and blood loss per worm per day for the 3 patients ex- 
amined, and one control. 


Blood loss (ml) 


x = a = < 

M 10.7 33.5 26.8 25.1 28.7 9.5 368 0.026 

A 13.1 48.6 30.8 479 — 14.1 63 .22 

Cc 13.1 71.2 60.0 42.8 51.6 18.8 354 053 

Control — 23 23 20 — 0.7 — — 
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injuries left by the worms. To what degree blood loss 
is due to these bleeding injuries, or to the consumption 
of blood by the worm, remains to be determined in 
future experiments. 

On the basis of our results, it is not necessary to 
argue that the anemia is caused by the effect of toxins 
(9). However, our results have been obtained on pa- 
tients with light loads in the age group from 18 to 30 
yr, and various factors such as adaptation and im- 
munity might counteract the full effect of hookworm 
toxins and so affect our conclusions. There is, there- 
fore, a need for further studies on younger patients 
and those with heavier hookworm loads. 
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Virulence.in Pasteurella pestis 


E. Englesberg, T. H. Chen, J. B. Levy, 
L. E. Foster, and K. F. Meyer 


George Williams Hooper Foundation, 
University of California, San Francisco 


Studies on the nature of Pasteurella pestis infee- 
tion haye suggested that at least two factors contribute 
to the virulence of this bacterium: (a) the envelope 
substance (Fraction I) produced by this organisin 
(1-3), which has been shown to protect it from phago- 
eytosis (4) and probably blocks the action of anti- 
bodies on the cell (4), by virtue of the freely soluble 
nature of this substance (3); and (b) toxin produe- 
tion (1, 2, 5, 6), which no doubt is responsible for 
death from this disease (4). Since avirulent P. pestis 
have been found which produce both envelope and 
toxin, the possibility was suggested that virulence in 
this organism may be based upon the quantity of these 
substances produced. In order to investigate this pos- 
sibility, a comparison of several virulent and avirulent 
strains was undertaken. 

In initial experiments, various virulent and aviru- 
lent strains were tested for their ability to produce 
toxin and envelope in a easein hydrolysate mineral 
glucose medium at 37° C (3). A few virulent and 
avirulent strains, however, did not grow in this medium 
at this temperature. In the case of those strains that 
did grow, cell yields were so diverse that accurate esti- 
mates of toxin and envelope production were impos- 


1 Sponsored by the Commission on Immunization of the 
Armed Forces Epidemiological Board and supported (in part) 
by the Office of the Surgeon General, Department of the 
Army, and the University of California. 
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TABLE 1. 


Comparison of the quantity of toxin and 
envelope antigen (Fraction I) produced by several viru- 
lent and avirulent strains of P. pestis. 


Envelope antigen ey! 
Strains (No. LD,./mg 
(ug/mg dry wt.) dry wt.) 
Virulent 
B741 150 29 
195/P 140 20 
New Mexico 140 32 
Yreka 138 45 
Shasta 137 42 
Alexander 127 23 
Avirulent 
B1456#4 121 25 
A1122 110 9 
B868#8 104 22 
B2764#6 94 23 
E.V.76 62 33 
F7793#10 52 13 
14 30 30 
TRU 25 0 


sible. To avoid these difficulties, the various strains 
were subsequently cultured on hormone agar (7), 
which produced excellent growth of all strains tested. 

The following procedure was employed. Strains 
were cultured on hormone agar for 72 hr at 37° C. 
The cells were washed off with saline and precipitated 
with 2 vol of acetone at —-70° C. The cells were then 
collected by centrifugation and dried by several wash- 
ings with acetone. The residual acetone was removed 
by placing the cells in a desiccator over concentrated 
H,SO, and evacuating. Weighed samples of the vari- 
ous dried powders were extracted with saline, the cells 
were spun down, and precipitin tests using anti- 
Fraction I serum and intravenous mouse toxicity tests 
were performed on the supernatant fluid (3). 

The virulence of the strains employed was tested by 
subcutaneous injection in mice. All strains that killed 
50 percent of the mice with less than 300 organisms 
were termed virulent, whereas those that failed to kill 
when 1 x10* organisms were administered were con- 
sidered avirulent. 

The following virulent strains were tested: Yreka, 
B741, Alexander, Shasta, and New Mexico, all of 
which were isolated from cases of plague on the West 
Coast, and strain 195/P, which was obtained from the 
Haffkine Institute, Bombay. Avirulent strains em- 
ployed were A1122, E.V.76, B2764#6, B1456#4, 
B868#8, F7793#10, 14, TRU, and Harbin. 

The results (Table 1) demonstrate a positive cor- 
relation between virulence and quantity of envelope 
produced, thus suggesting that envelope production 
must reach a given level before it is effective in com- 
bating the host defenses. Although the virulent strains 
do produce more toxin on the average, it is clear that 
high toxicity alone is not sufficient to render an organ- 
ism virulent. This is shown quite clearly by avirulent 
strains E.V.76 and 14, both of which produce more 
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toxin than three of the virulent strains. It is interest- 
ing to note that, although E.V.76 is able to multiply in 
mice when inoculated intravenously, producing necro- 
sis in the liver and spleen before being eliminated and 
causing death as a result of an active plague infection 
when administered in largg doses of about 1 x 10° or- 
ganisms, strain 14 shows no multiplication and pro- 
duces no pathological signs (8). The difference in 
behavior of these two organisms in vivo may very well 
be explained by the lower envelope production on the 
part of strain 14. Similarly, the relative avirulence of 
E.V.76 may be interpreted on the basis of its com- 
paratively lower envelope production as compared 
with that of virulent strains. The fact that A1122 pro- 
duces more envelope substance than E.V.76, yet fails 
to produce pathological signs in mice (8), may be 
attributed to the relative atoxicity of the former. 

The similarity between the avirulent B1456#4 and 
the virulent Alexander strains with respect to quantity 
of toxin and envelope substance produced would seem 
to indicate that, although high levels of envelope and 
toxin production appear to be essential for virulence, 
these are not the only factors involved. Since virulence 
is a measure of the ability of a bacterium to grow and 
cause disease in a particular host, all aspects of energy 
metabolism and assimilation, for example, which may 
conceivably have no direet bearing on toxin and en- 
velope production per se, may be involved here. The 
apparent correlation between virulence in P. pestis 
and catalase production (9) should be noted. 

Experiments to be reported in detail elsewhere have 
demonstrated that the purified envelope substance and 
lyophilized lysates of avirulent strains (3) were as 
effective in immunizing mice as the corresponding 
antigens isolated from virulent strains. (In the pneu- 
mococecus, avirulent strains have been isolated which 
produce small amounts of capsular material and yet 
are able to immunize against virulent strains [ 10, 11]). 
Furthermore, recent studies indicate that P. pestis 
toxin produced from E.V.76 (5) is similar in physio- 
logical effect to that produced from virulent strains 
(12). These results eliminate the possibility of a 
“mouse virulence antigen’”’—that is, one present solely 
in virulent P. pestis—and thus add further weight to 
the observed quantitative relationship between en- 
velope and toxin production and virulence. 
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A New Mercury Manometer 
for Student Use 


R. E. Ranney 


Department of Physiology, 
University of Colorado, School of Medicine, Denver 


A new approach to the design of a mercury ma- 
nometer system for direct blood pressure recording to 
replace the time-honored, but often erratic, glass 
U-tube manometer has resulted in a much more stu- 
dent-proof apparatus in which the unique physical 
properties of plastics have been utilized. 

Construction. Figure 1 shows the complete ma- 
nometer-pressure bottle system.1 The manometer is 
made of a single block of lucite, in which is bored a 
right-angular version of the traditional U. The float is 
accurately machined of hard rubber to fit one ma- 
nometer bore, so that mereury creepage is minimized. 
A lucite float shaft guide is turned to fit snugly into 
the top of the vertical bore. Nipples, cemented into the 
other vertical bore and into a connecting hole drilled 
on the side of the manometer, furnish connections 
through vinyl tubing to the pressure bottle and to the 
arterial cannula. A mounting bracket is fashioned by 
hard soldering a triangular plate to a length of brass 
rod. 

The pressure bottle unit consists of a bottle holder, 
a valve-and-pressure-tube assembly, and a 16-oz poly- 
ethylene bottle. The bottle support is made by bending 
a piece of stainless steel into a U-shape, which is 
welded to a stainless steel base. A brass bar, tapped 
to provide threads for a screw, is attached to the open 
end of the support. A round pressure plate is fitted 
to one end of the screw. A knurled knob is attached 
to the other end. 

The valve-and-tube assembly consists of a rubber 
stopper through which are passed two lucite tubes, 
2 and 12 in. in length, respectively. The longer tube 
is connected to the manometer. Over the upper end 
of the shorter tube is placed a simple “squeeze” valve 
consisting of a short length of rubber tubing in which 
a glass bead has been placed. The valve-and-tube as- 
sembly is clamped in the top of the pressure bottle by 
the bottle cap through which the tubes extend. 

Application. After a base line has been established, 
the arterial blood pressure of an experimental animal 
may be approximated by screwing in the pressure 
plate, which consequently increases the pressure in the 
system. To flush the system, the pressure plate is ad- 
vanced as far as possible, the tube between manometer 
and bottle is clamped, and additional air is introduced 
into the bottle by withdrawing the pressure plate and 
simultaneously squeezing the ball valve. ‘ 

The manometer may be modified for electrosensitive 
paper recording by placing a binding post, which con- 
tacts the mercury, in the manometer near the base of 
the U and by extending the wire shaft completely 
through the float. These modifications provide a low- 


21The author will furnish a more detailed description of 
this apparatus to anyone interested in duplicating it. 
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Fig. 1. Plastic mercury manometer and pressure bottle 
system. 


resistance path for the current from power source to 
recording paper. 

Characteristics. One of the outstanding advantages 
of this manometer is the complete interchangeability 
of parts. Floats, float guides, and manometers are all 
machined to the same specification and need not be 
matched to fit. In addition, the one-piece design and 
absence of fragile extensions have resulted in a long 
estimated useful life for each manometer. Finally, the 
few working parts of the entire system decrease the 
chance of failure. 
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Further Investigations into the Modi- 
fication of Radiation Sensitivity 
Afforded by Cobalt 


W. Parr, T. O'Neill, S. Bush, and A. Krebs 


U.S. Army Medical Research Laboratory, 
Fort Knox, Kentucky 


In light of recent developments in the clinical usage 
of cobalt (1) and its ability to modify radiation sensi- 
tivity (2, 3), it appeared desirable to investigate the 
possible effects resulting from the utilization of cobalt 
under various conditions of administration. 

Four hundred female Swiss-Wabster albino mice 
(25+1 g) were divided into four groups: group A, 
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Purina stock chow diet; group B, cobalt diet; group C, 
Purina stock chow diet and irradiation; and group D, 
cobalt diet and irradiation. 

The normal diet consisted of Purina stock chow pel- 
lets. The cobalt diet consisted of dried Purina chow 
pellets prepared daily by immersion for 2 min in an 
aqueous 2-percent solution of CoCl,-6H,O (4). 

To give all animals easy access to food, the pellets 
were scattered in the cedar shavings that covered the 
bottom of the cage. Thus, the cobalt-fed animals ate 
ad libitum the ecobalt-treated surfaces or the less en- 
riched cores of the pellets. Groups of animals were 
kept on this cobalt diet for 5, 8, and 36 days before 
and for 15 days after irradiation. In another group, 
the animals were fed a cobalt diet only throughout 
the observation period after irradiation. To study the 
effects of feeding conditions, other groups of mice 
were fed through attached food baskets. This inhibited 
their random choice of food. 

The irradiations were made with a Kelley-Koett 
deep therapy x-ray unit operated at 200 kv, 6 ma, in- 
herent filtration equivalent 0.25 mm Cu, 1 mm Al plus 
0.5 mm Cu added filter, target specimen distance 28 
em, 48 r/m in air, total dose 720 r in air. The animals 
were irradiated in a well-ventilated lucite cage in 
groups of 10 (5 animals from group C and 5 from 
group D) and observed for 30 days after irradiation. 
Deaths were recorded.every 24 hr. 
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TIME IN DAYS 
Fig. 1, Survival of mice after total body irradiation 
(720 r). Cobalt was fed to groups B and D for 5 days 
before and for 15 days after irradiation. Groups A and 
B (nonirradiated controls) had no deaths during the 35- 
day study. Group C: stock-fed irradiated animals. Group 
D: eobalt-fed irradiated animals. 


Animals that were fed the cobalt-treated pellets for 
5 days before and for 15 days after exposure to irradi- 
ation showed a decrease in radiosensitivity (Fig. 1). 
A 3-day extension of the cobalt feeding period prior 
to irradiation gave comparable beneficial effects, in 
confirmation of previous publications (5). However, 
mice that were fed 36 days before and 15 days after 
irradiation exhibited no modification in radiation sen- 
sitivity (Fig. 2). Results similar to those in Fig. 2 
were obtained when the cobalt food was offered im- 
mediately after exposure to the radiation and was con- 
tinually offered throughout the 30-day observation 
period. The data indicate that the beneficial effect of 
cobalt on radiation sensitivity does not oceur when 
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Fie. 2. Survival of mice after total body irradiation 
(720 r). Cobalt was fed to groups B and D for 36 days 
before and for 15 days after irradiation. Groups A and 
B (nonirradiated controls) had no deaths during the 66- 
day study. Group C: stock-fed irradiated animals, Group 
D: cobalt-fed irradiated animals. 


cobalt is given over longer periods of time, either be- 
fore or after irradiation. This could mean that the 
greatest protection occurs at the time when the stimu- 
lus to the blood-forming system is exercised (6,7) and 
is not associated with the polycythemia that usually 
accompanies cobalt administration over long periods. 
Bethard, Skirmond, and Jacobson (8) expressed a 
similar interpretation of their findings while studying 
the effects of P** radiation on cobalt-treated and non- 
cobalt-treated rats. 

The manner in which the cobalt diet was offered to 
the animal, as well as the time element involved, had 
an important influence on radiation sensitivity. Ani- 
mals that were fed cobalt food through the attached 
food baskets not only failed to develop a resistance to 
irradiation but died earlier than the irradiated animals 
that were fed the normal chow through food baskets 
(2). A possible explanation for this may be found in 
the fact that 20 percent of the control cobalt-fed ani- 
mals died, thus suggesting a possible cobalt toxicity. 

The exact amount of cobalt eaten by the animals 
under the different experimental conditions remains to 
be determined. The amount is probably relatively small 
in experiments with beneficial effects, surely under the 
previously estimated 3 to 4 mg. From the investiga- 
tions made by Gardner (7) on the clinical usage of 
cobalt, it can be tentatively estimated that the mouse 
will tolerate about 0.04 to 0.05 mg cobalt per day 
without noticeable ill effects. Appropriate experiments 
for more detailed knowledge are under way. 
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Intracerebral Injection of Procaine into the 
Globus Pallidus in Hyperkinetic Disorders 


Irving S. Cooper 
Department of Neurosurgery, 
New York University, New York 


In April, 1953, the author described a new investi- 
gative technic in the neurosurgical treatment of hy- 
perkinetic disorders (1, 2). This technic consists of 
surgical occlusion of the anterior choroidal artery in 
order to selectively decrease or obliterate the blood 
supply to certain intracerebral structures which are 
dependent upon this vessel for their blood supply. 
The structure most affected by occlusion of the an- 
terior choroidal artery is the medial segment of the 
globus pallidus (3, 4). 

During the past year it has been demonstrated that, 
in selected, far-advanced cases of Parkinsonism, sur- 
gical occlusion of the anterior choroidal artery may 
produce varying degrees of alleviation of resting-type, 
or pill-rolling, tremor. The most significant result of 
this procedure, however, has been reduction of Parkin- 
sonian rigidity which was so severe as to incapacitate 
the patient by rendering him incapable of useful vol- 
untary motor function. The operation has not been 
successful in every instance in which it was carried 
out. The percentile incidence of successful results that 
ean be anticipated will depend upon a long-term study 
upon selected patients, which is now in progress. In 
certain cases, however, the relief of rigidity has been 
significant enough to permit the reversal of rigid, 
dystonic deformities which were heretofore considered 
to be irreversible (Fig. 1). 

The results of anterior choroidal artery occlusion 
have been confirmed by several independent investi- 
gators. Doctors J. Lawrence Pool, A. Earl Walker, 
James Gardner, T. I. Hoen, W. Seoville, C. Bertrand, 
J. A. MacLean, and David Fairman have informed 
the author of cases in which significant lessening of 
resting tremor or rigidity, or both, followed surgical 
ocelusion of the anterior choroidal artery in patients 
with far-advaneed Parkinsonism. 

The results of this investigation raised the question 
of proper selection of patients for anterior choroidal 
artery occlusion. Since the operation has not been sue- 
cessful in every case in which it was performed, and 
since this procedure carries the operative risk of a 
craniotomy in chronically ill patients, the importance 
of proper selection of patients is obvious. This prob- 
lem led us to investigate the possibility of selectively 
blocking the globus pallidus as a diagnostic procedure. 
Such a procedure might enable one to predict whether 
a more destructive operation would be of value in any 
particular case. 

Anatomical studies led us to conclude that a small 
ealiber ventricular needle could be introduced into the 
brain through a trephine opening in the skull, and 
brought to lie in close enough apposition to the medial 
and intermediate segments of the globus pallidus to 
permit injection of procaine into that area of the 
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brain without using a stereotaxic instrument or per- 
forming a major transcerebral operation. The coronal 
and horizontal planes in which the globus pallidus lies 
are illustrated in Fig. 2. The point of intersection of 
these planes on the surface of the skull determined the 
site of trephination for this procedure. The third di- 
mension, or saggittal plane, of localization of the 
globus pallidus was found to lie from 4.5 to 5.0 em 
medial to the dura, when the brain is unfixed and in 
situ in the skull. 

It is the purpose of this communication to report 
that procaine injection into the substance of the brain 
in the region of the medial and intermediate segments 
of the globus pallidus has been performed 10 times, 
and in 8 instances has resulted in temporary cessation 
of resting tumor and alleviation of rigidity in the con- 
tralateral extremities. The technic involved placing the 
patient in a sitting position on the operating table 
with the head supported by the Craig neurosurgical 
headrest. Under local anesthesia a small trephine open- 
ing is placed in the skull 1.5 em behind the level of the 
tragus of the ear and 1.0 em above the uppermost level 
of the helix of the ear. A small opening is made in the 
dura, and a small caliber ventricular needle is placed 


Fie. 1. (Upper) Marked dystonic deformity of long 
standing due to rigidity of Parkinsonism. (Lower) Re- 
versal of deformity following alleviation of rigidity by 
surgical occlusion of the anterior choroidal artery. 
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Fig. 2. Diagrammatic localization of site of skull trephination for direct injection of procaine into globus pal- 
lidus, AB represents coronal plane in which globus lies. CD represents horizontal plane in which globus lies, X denotes 
-site of intersection of these planes on skull, at which point trephination is made. Sagittal plane in which globus lies 
is 4.5 to 5.0 em medial to dura beneath point X. ¢, cortex; i, internal capsule; t, thalamus; d, dura; m, midbrain; 


tl, temporal lobe; g, globus pallidus; p, putamen. 


horizontally into the brain to a depth of 4.5 em beyond 
the dura. At this point the tip of the needle lies be- 
tween the intermediate and medical segments of the 
globus pallidus. Five minims of 0.5 percent procaine 
is then injected into the brain. If no change in tremor 
-or rigidity. oceurs the needle is advanced 0.25 em and 


‘the injection repeated. On occasion, the injection is re- 


peated once more with the needle at a depth of 5 em. 

In 8 instances in which this procedure was fol- 
lowed, tremor and rigidity in the contralateral ex- 
tremities were markedly reduced or totally alleviated 
‘within 2-5 min after the first injection. Tremor and 
rigidity remained absent as long as 48 hr, although 
there was usually some return of rigidity within 3 hr, 
and return of rigidity was seen in one case within 45 
min after injection. In no case was motor weakness 
encountered. This is due to the fact that the injecting 
needle encounters the basal ganglia without coming 
into contact with the internal capsule. No untoward 
‘sequellae have been encountered in these 8 experi- 
ments. Control injections into the tip of the temporal 
lobe have failed to produce any change in contralat- 
eral tremor or rigidity. 

This technic of injection of procaine or neurolytic 
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agents into areas of the brain concerned with motor 
function deserves exploration. In the case of the hy- 
perkinetic disorders it may enable one to seek out the 
intracerebral area of structures which, if destroyed, 
will afford relief of hyperkinetic symptoms. Moreover, 
that fact that it relies upon such relief of symptoms 
to designate that area with which the investigator 
should concern himself indicates that it will point out 
a dynamie physiologic landmark rather than an em- 
pirical anatomical landmark. Roentgenographic meth- 
ods of anatomically documenting the locus of such a 
physiologic landmark in individual cases are under in- 
vestigation. 

Addendum. Since submission of this report the au- 
thor has learned that Dr. Narabayashi in Japan has 
injected procaine in oil into the globus pallidus in 
humans, using a stereotaxic instrument. 
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Communications 


Specific Precipitating Activity of 
Plant Agglutinins (Lectins)* 


BLoop group specific agglutinins have been detected 
in the seeds and other parts of certain plants (1-7). 
They promise to have theoretical and practical im- 
portance, and we are engaged in a study of their im- 
munochemical properties. One of us has proposed (7) 
the term “lectin” (from the Latin lego, to choose or 
pick out) for these and other antibody-like substances. 

We have recently found that a number of these 
lectins are also specific precipitins. For instance, a 
protein purified from lima bean (Sieva) extracts by 
aleohol-water fractionation at 0° C precipitates with 
the salivas of secretors, but not of nonsecretors, of 
blood groups A and B, but not of O. This preparation 
also precipitates with a solution of A substance made 
by Morgan’s method (8) from hog gastric mucin, but 
does not precipitate with the polysaccharides of pneu- 
mococcus I, Friedlinder B, gum arabic, and other 
unrelated substances. An extract of Dolichos biflorus 
(5) precipitates with the saliva of secretors of sub- 
group A,, but not with A, or other groups, and pre- 
eipitates weakly with hog A. The proteins of beans 
which do not agglutinate human erythrocytes do not 
precipitate with any human salivas or with hog A; 
nor do the proteins of beans which nonspecifically ag- 
glutinate all human erythrocytes precipitate with 
salivas of blood group A or with hog A substance. 
The antibody-like behavior of the lectins thus extends 
to specific precipitating power for blood group sub- 
stances, 

It is thought that a study of this phenomenon may 
yield information about the quantitative course of the 
reaction, the heat of reaction and temperature coeffi- 
cient, and the antigenic structure of the blood group 
antigens. A detailed account of some of our experi- 
ments is in preparation. 

Wittiam C. Boyp 
EvizaBeTH SHAPLEIGH 
Boston University School of Medicine 
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Geology and Coal Resources of the Cen- 
tralia-Chehalis District, Lewis and 
Thurston Counties, Washington 


REcENT geologic investigations by the U.S. Geologi- 
eal Survey in the Centralia-Chehalis district, Wash- 
ington, are of economic interest to the coal and petro- 
leum industries of the state. A comprehensive report 
on this area, now in preparation, describes large re- 
serves of subbituminous coal and defines areas of 
marine sedimentary rocks and structures that may be 
favorable for the accumulation of oil and gas. The 
information contains data useful m the development 
and utilization of the coal, which furnishes one of the 
bases for the potential industrial grewth of this region 
and aids in delimiting new areas favorable for ex- 
ploration for oil and gas. 

The rocks exposed in the Centralia-Chehalis district 
range in age from early Tertiary (Eocene) to Quater- 
nary. The total thickness of these rocks is more than 
12,000 ft. The sedimentary sequence includes marine, 
brackish-water, and nonmarine sedimentary rocks with 
interbedded voleanics. The beds are folded and faulted 
and, in most places, are now buried by poorly con- 
solidated till and outwash from Pleistocene glaciers 
and by Recent alluvium. The Eocene and Oligocene 
rocks are intruded by dikes and sills of basalt and 
gabbro. 

The structural history of the rock units in the Cen- 

tralia-Chehalis district began in Eocene time with sub- 
sidence of a north-trending geosyncline and deposition 
of the McIntosh formation. Upwarping and voleanic 
activity occurred along the margins of the geosyncline 
during middle and late Eocene time. Local uplifting, 
adjacent to the area mapped, accompanied the extru- 
sion of andesite flows of the Northeraft formation 
during the early part of late Eocene time. The geo- 
syncline was divided into a number of separate basins 
of deposition during this period. There was no major 
break in sedimentation, however, in the deeper part of 
the basin, which occupied most of the mapped area. 
_ The Skookumehuck formation and the Lincoln for- 
mation of Weaver were deposited on top of the North- 
eraft formation in later Eocene and Oligocene time. 
The deposition was accompanied by periodic warping 
of the floor of the basin, which resulted in an inter- 
fingering of nearshore and coal-bearing deposits with 
marine beds. Most of the present structural features 
in the area were formed during early Miocene time, a 
period of marked deformation and erosion. Slight 
downwarping occurred in late Miocene and Pliocene 
time, and faulting has continued to the present, as is 
evidenced by earthquake shocks of 1950 that probably 
centered along one or more of the faults in the area. 

At least 14 different coal beds have been mined in 
the Centralia-Chehalis district. The coal beds range in 
thickness from a few inches to 40 ft and have an aver- 
age thickness of 6 to 8 ft. Most of the minable coal is 
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of subbituminous C rank with an average of 8650 Btu 
on an “as reeeived” basis. The ash content is usually 
high, ranging from 5 to 25 percent and averaging 
about 10 percent. When exposed to the air, the coal 
slacks readily because of its high moisture content, 
which ranges from 16 to 35 percent. 

Nearly 15,000 ft of drilling between 1949 and 1951 
yielded information on the extent, thickness, physical 
characteristics, and reserves of the district’s coal. This 
information, combined with information obtained by 
mapping and prospecting, shows that the district con- 
tains more than 3.5 billion short tons of coal, of which 
about 40 percent is considered recoverable with pres- 
ent mining methods. During 1951, four mines were 
operating in the district and produced a total of 52,500 
short tons of coal. 

As early as 1901, the presence of a thick sequence 
of marine sedimentary rocks in the Centralia-Chehalis 
area encouraged the search for oil and gas. Since that 
date, there has been intermittent exploration, and 
prior to July, 1952, 14 test holes were drilled within 
the area. The results of this drilling have not been 
encouraging, but small shows of gas have been re- 
ported. The McIntosh formation of late middle Eocene 
age, which includes a thick sequence of marine silt- 
stone with interbedded sandstone, is considered the 
most favorable formation to test for oil and gas. Seven 
of the test wells drilled in the area are reported to have 
penetrated rocks of tle MeIntosh formation. Shows of 
gas were reported in all these test holes; and a show 
of oil was reported from a well drilled on the Lineoln 
Creek uplift, in the western part of the mapped area. 


Parke D, SNAVELY, JR. 
R. D. Brown, Jr. 
ALBert E. Roperts 
W. W. Rav 
Linn Hoover 
M. H. Pease, Jr. 
U.S. Geological Survey 
Portland, Oregon 
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A Dehydrator for Direct-Current 
Amplifiers 


Tue direct-current amplifier is extremely sensitive 
to minute variations in grid voltage. This sensitivity 
is required for operation but also is a property that 
introduces considerable error into experimental data 
obtained with its use under certain conditions. The 
phototube amplifier in the Beckman DU Spectropho- 
tometer was often found to be unstable in humid 
weather, as indicated by continuous fluctuations in the 
galvanometer needle. Since the battery voltage source 
was constant, the instability was assumed to be caused 
by variations in the grid voltage. The latter could 
result from a variable d.ec. ground path in parallel 
with the 2000 megohm grid resistor (the phototube 
load resistor). The grid voltage variation proved to be 
due to moisture condensed on the grid resistor, as 
shown by stabilization after drying. Although the 
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cartridge containing silica gel may successfully per- 
form this function, the following system was found to 
be more rapid and effective. 

Two of the mounting screws on the front panel of 
the amplifier ease were replaced by longer screws that 
had been drilled lengthwise to permit the passage of 
air. To these serews were connected the intake and 
outlet hoses of a recirculating drying system that con- 
sisted of an electric double-action piston pump to 
cireulate the air, a cotton filter to remove any oil from 
the pump, and a tube containing the desiccant (indi- 
cating silica gel). The color change from blue to pink 
indicates when the tube of desiccant must be changed. 
Several tubes of desiccant may be kept on hand and, 
when necessary, dried in an oven or by perfusion with 
hot air. The pump should be turned on about an hour 
before the amplifier is to be used, unless the atmos- 
pheric conditions have been especially humid, in which 
case more time may be necessary. 

STERLING Pierce 
GarRTH MILLER 
Department of Biological Sciences 
Stanford University, California 
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Depiction of the Lecithin Molecule 


Despire the fact that experimental evidence serv- 
ing to establish the zwitterion structure (I) of lecithin 
on a firm basis was provided by a number of inves- 
tigators about 20 yr ago (1), there has been consider- 
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able reluctance to discard the archaic and misleading 
depiction II. Thus, the structure of lecithin continues 
to be represented as II (or even more naive represen- 
tations in which the nitrogen atom is joined to five 
substituents) in current literature and in otherwise 
modern and up-to-date biochemistry textbooks. 

In a recent series of papers, Baer (2) has spoken 
more and more positively in favor of the old repre- 
sentation II on the basis of the fact that ultimate 
analyses of crystalline lecithins and structurally re- 
lated substances indicate the presence of the elements 
of a molecule of water in addition to those predicted 
from a consideration of formula I. Baer’s painstaking 
compilation of analytic data on a number of lecithins 
isolated from natural sources, in addition to those 
based on his own elegantly prepared synthetic prod- 
ucts, would seem to leave little doubt that such sub- 
stances characteristically incorporate a molecular 
equivalent of water within their erystal lattices. How- 
ever, the presence of what is usually termed “water of 
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erystallization” in erystals of substances of polar char- 
acter is not unusual and is not customarily assigned 
any special structural significance. In any case, the 
simultaneous occurrence of both hydrogen and hy- 
droxyl ions in the lattice of a crystalline substance is 
simply untenable. 

The question of how to represent a single molecule 
of a substance of this type, which would be expected 
to be bound more or less strongly by electrostatic 
forees to other polar molecules of the same or differ- 
ent constitution in its immediate vicinity, is difficult 
to answer with finality because of its doubtful real 
significance. But for pedagogic reasons, if for no 
other, depiction of the hypothetical isolated lecithin 
molecule as a zwitterion (I) cannot be seriously ques- 
tioned as being superior to those others that have been 
used in the past. 

Davin R. Howton 
Department of Physiological Chemistry, 
School of Medicine, 
University of California at Los Angeles 
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Ground Water in the Navajo Country 


In the semiarid Navajo country the ever-urgent 
problem is the development of adequate water sup- 
plies. The Navajo country in northeastern Arizona, 
northwestern New Mexico, and southeastern Utah oe- 
cupies about 25,000 mi*. This region is a high plateau 
that has considerable relief expressed by mountains, 
mesas, buttes, and deeply cut canyons. Most of the 
area lies between 5000 and 7000 ft above sea level. 

The climate varies widely according to altitude and 
topography. The average yearly rainfall ranges be- 
tween 614 and 13 in. However, the yearly precipita- 
tion is as little as 1% in. in the desert zones. The 
streams, which are mostly intermittent, drain radially 
from the central part of the area into the San Juan 
River on the north and into the Little Colorado River 
on the south. A few stretches of some streams have 
perennial flows sustained by snow-melt in the moun- 
tainous areas and by springs discharging from water- 
bearing rocks. 

The oceurrence of ground water in the Navajo coun- 
try is directly related to the complex stratigraphic 
relationships of the geologic formations and their 
structural attitude. There are about 8000 ft of sedi- 
mentary rocks, which consist mostly of sandstone, silt- 
stone, claystone, mudstone, and limestone. These rocks 
range in age from Pennsylvanian to Recent. Sand- 
stone makes up about 30 percent of the rocks and 
eomprises the prineipal aquifers in the region. The 
mudstone and claystone are impermeable to water and 
form the confining media which hydraulically separate 
the water-bearing formations. 

There are a number of sandstone aquifers in the 
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region from which ground water ean be developed. In 
ascending order, these consist of the DeChelly sand- 
stone member of the Cutler formation and the equiva- 
lent Coconino sandstone, of Permian age, the Wingate 
standstone and Navajo sandstone of Early Juras- 
sie (?) age, the Entrada and Cow Springs sandstones 
of Late Jurassie age, the upper part of the Morrison 
formation of Late Jurassie age, the Dakota sandstone 
of Cretaceous age, the sandstones of the Mesaverde 
group of Late Cretaceous age, and sandstone of Ter- 
tiary age. The DeChelly and Coconino, the Navajo, 
and the Mesaverde yield the largest amounts of water 
in the Navajo country. Sandstones of the DeChelly 
and Coconino constitute the most widespread aquifer. 
However, development of gound water is feasible 
only in a fourth of the area of its oceurrence, owing 
to its great depth below the surface, beyond the prac- 
tical reach of wells, and to the high content of sodium 
chloride in the water in the deeper parts of the strue- 
tural basin. The Navajo sandstone is a large wedge- 
shaped deposit that occurs only in the northwestern 
part of the region and pinches out to the southeast. 
This aquifer is within the practical reach of wells. 
and the water is of excellent quality for domestic and 
stock purposes. The sandstones of the Mesaverde 
group occur in the central and eastern parts of the 
region. Each of these sandstones is a separate aquifer, 
and in many areas they yield water of widely different 
quality. Thé best water is encountered near the re- 
charge area, and as the water moves down dip toward 
the central portion of the basin it becomes highly min- 
eralized. 

In the Navajo country, the ground-water supplies 
are small when compared with the available supplies 
in such areas as southern Arizona and California. The 
problems of mineral contamination further reduce this 
usable amount to a half or a third of the amount of 
water available. Development of ground water for 
irrigation purposes is not feasible except in limited 
quantities for small garden plots. It seems desirable to 
obtain enough information to set up a “water budget” 
—an account of the disposition of all the rainfall—in 
order that information may be available on the total 
quantity of usable water, to serve as a basis for a 
stable economy for the Indian peoples in this region. 
US. 
Holbrook, Arizona 
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Mesozoic Charophyta 


Tue Charophyta are green algae that live in quiet 
bodies of fresh or brackish water. They are common 
plants of world-wide distribution but are of little eco- 
nomic value and are not well known, even among bo- 
tanists. Some species secrete caleite within the celis 
and have contributed extensively to nonmarine marl 
and limestone formation. On the death of the plant, 
the vegetative parts become broken and entangled, or 
the ealcite disintegrates into a fine-grained mud, but 
the gyrogonites—the minute, sinistrally spiraled, ovoid 
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bodies that represent the calcareous portion of the 
oogonia—are often preserved in abundance and are 
stratigraphically important fossils. 

The oldest gyrogonites known are from rocks of 
Early Devonian age in Podolia (western Ukraine). 
All Devonian and Mississippian forms are composed 
of vertical units (Sycidium) or dextrally spiraled units 
(Trochiliscus). Post-Mississippian gyrogonites are 
sinistrally spiraled and, with the one exception of the 
Pennsylvanian Paleochara, consist of five units. By 
early Mesozoic time, the charophytes were apparently 
a well-established and standardized group and have 
undergone relatively little change in the Mesozoie and 
Cenozoic eras. 

Charophyte records in the early Mesozoic are sparse 
and widely seattered. A few forms have been described 
from various Triassic and Lower and Middle Jurassic 
localities, but the oldest abundant gyrogonites in North 
America are from the Morrison formation of Late 
Jurassic age of the Rocky Mountain area. Gyrogonites 
are also common in the Lower Cretaceous rocks (Ap- 
tian) of the Gulf Coast and the Rocky Mountain area 
and in the Lower Cretaceous Bear River formation of 
southwestern Wyoming. In Europe, charophytes have 
been described from the Kimmeridgian of northern 
Germany, the Purbeck of England and Northern 
Europe, and the Aptian of central Hungary. Charo- 
phyta from the nonmarine Late Cretaceous are not 
well known, but they are again common in nonmarine 
rocks of the Cenozoic era. 

Gyrogonites are abundant in the limestones and 
caleareous shales of the Salt Wash sandstone and 
Brushy Basin shale members of the Morrison forma- 
tion in the Colorado Plateau. They are also abundant 
in the caleareous beds of the undifferentiated Morrison 
formation along the eastern flank of the Front Range 
in Colorado and in outerop areas in New Mexico, 
Oklahoma, eastern Wyoming, South Dakota, and cen- 
tral Montana. 

The gyrogonites from the Morrison are small, aver- 
aging about 450 1 in length, and none has been found 
enclosed in the utricle characteristic of the Lower Cre- 
taceous family Clavatoraceae. Species occurring in the 
Brushy Basin shale member and not in the Salt Wash 
sandstone member are present in the northern and 
eastern outcrops of undifferentiated Morrison. In ecen- 
tral Colorado, eastern Wyoming, and the Black Hills 
region, thin beds of limestone in the Morrison forma- 
tion consist largely of broken and entangled vegetative 
parts of charophytes, but to date it has been impossible 
to associate these remains with the gyrogonites. 

Most of the gyrogonites in the nonmarine Lower 
Cretaceous formations are enclosed in utricles. These 
forms belong to the Clavatoraceae and, because of 
their wide distribution and easily recognized charac- 
teristics, are excellent guide fossils. The genera Cla- 
vator and Atopochara attained almost world-wide dis- 
tribution in Lower Cretaceous time. 

The utricle-bearing gyrogonites of the Clavatoraceae 
are not known from the Lower Cretaceous Bear River 
formation, or from any formation of Late Cretaceous 
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age. The Bear River charophytes fall readily into 
three specific categories, each species representing a 
different genus. Two species are ancient representa- 
tives of the modern genera Tolypella and Chara, and 
one species belongs to the extinet genus Aclistochara. 
A monographie treatment of the Mesozoic Charo- 
phyta of North America is under preparation. 
Raymonp E. Peck 
U.S. Geological Survey 
Columbia, Missouri 
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Contamination of Photographic Emulsion 
Caused by Beta-Active Dust 


In the scanning of 16 em® of G-5 emulsion (1 by 3 
in. Ilford plates, 400 u thick, emulsion no. Z 6278) 
flown in July, 1952, for 8 hr at balloon altitudes, the 
beta-active speck reproduced in Fig. 1 has been found. 


Fig. 1. 
sion. 


Beta-active speck found in photographie emul- 


The speck is similar to that recently described by 
Yagoda (1). The center of the speck is at 100 » from 
the air surface of the developed emulsion, and at 40 u 
from the glass surface. The black core has a diameter 
of ~ 25, and the total number of beta particles 
emerging from it has been estimated to be around 
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1000. The longest beta rays have a range in the emul- 
sion of 350 equivalent to an energy of ~ 0.4 Mev; 
no alpha particles were recognizable. 

The time that elapsed between the pouring of the 
emulsion in England and the developing in Ithaca was 
23 days. Since the package containing the plates was 
airtight, the speck was very likely present in the 
original emulsion. 

As pointed out by Yagod4, this kind of speck is 
probably due to radioactive dust produced by nuclear 
explosions and carried far away by the winds. Un- 
doubtedly, many more eases similar to this will be 
found by other researchers, because radioactive dust is 
already spread everywhere in the world. The fre- 
quency of these specks in all photographic materials 
will certainly increase in the future, unless the emul- 
sion manufacturers take special precautions in select- 
ing chemicals and water that are free from atmos- 
pherie dust. 

CaroL SIENKO 
Coccon! 
Laboratory of Nuclear Studies 
Cornell University 
Ithaca, New York 
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Further Light on the Roberts Thrust, 
North-Central Nevada 


ALTHOUGH little detailed mapping has been done 
in eastern Nevada, reconnaissance suggests that the 
classic Eureka section, long ago described by Walcott 
and Hague, is broadly representative of the pre-Car- 
boniferous strata of most of the eastern Great Basin. 
Except for the remarkably persistent and uniform 
Eureka quartzite of Middle Ordovician age, the strata 
from Middle Cambrian to Upper Devonian consist 
almost wholly of carbonate rocks. 

At more westerly localities, a clastic facies of Lower 
Ordovician rocks has long been known. But the work 
of Merriam and Anderson (1942) was the first to dis- 
close that the clastic facies has been thrust over the 
carbonate facies in the Roberts Mountains, about 20 
mi northwest of Eureka. The facies distribution re- 
quires that the overriding block moved relatively east- 
ward. 

Merriam and Anderson mapped several windows in 
the folded thrust, in each of which the carbonate facies 
is well exposed beneath the overriding clastic rocks of 
Ordovician age. This demonstrated a width of at least 
20 mi for the thrust fault—a minimum figure of dis- 
placement, because there is no convergence in facies 
of overriding and overridden strata. 

The known breadth of the Roberts thrust was in- 


creased by another 15 mi in 1949, when the fault was 
recognized in the Cortez quadrangle, northwest of the 
Roberts Mountains, by J. C. Crowell, C. A. Nelson, 
and James Gilluly. 

Since 1950, work of the Geological Survey in the 
Mount Lewis quadrangle just northwest of Cortez has 
disclosed three other windows through the Roberts 
thrust. Carbonate rocks of Cambrian, Ordovician, and 
Silurian ages are exposed in these windows. The clastic 
rocks of the overriding plate include representatives 
of Silurian and Middle Devonian ages as well as of 
Lower and Middle Ordovician. The thrust surface 
separating the two facies is highly folded and indeed 
locally overturned, so that rocks of the window rest 
on rocks of the overriding plate. There is, however, 
nowhere a doubt as to whether a particular body of 
rock belongs to the eastern or western facies. There 
is no evidence of transition between the two, except 
perhaps that Silurian rocks in the most westerly win- 
dow show a slight increase in clastic material. 

The distinction in facies between overriding and 
overridden plates is emphatic in both Devonian and 
Ordovician: there is no question that we are dealing 
with a major thrust. With this extension, the known 
width of the Roberts thrust from the eastern Roberts 
Mountains to the Mount Lewis quadrangle becomes at 
least 45 mi. 

The work of Ferguson, Roberts, and Muller has 
demonstrated huge thrusts still further to the west. 
These are of at least three ages: post-Mississippian 
to pre-Atoka, post-Leonard to pre-Phosphoria, and 
post-Triassic. Although the supposed Mississippian 
rocks may actually be considerably older, the pre- 
Atoka thrusts definitely involve rocks of Ordovician 
age. (No Silurian or Devonian units have been recog- 
nized by these workers.) None of these thrusts expose 
rocks of the eastern (carbonate) facies, although they 
do involve clastic Ordovician rocks like those of the 
upper plate of the Roberts thrust. It is inferred that 
the root zone of the Roberts thrust lies buried beneath 
the alluvium of the Reese River Valley near Battle 
Mountain and for at least 20 mi. to the south. 

Information is still inadequate to fix the age of 
the Roberts thrust. In the Mount Lewis quadrangle 
allochthonous rocks as young as Permian and perhaps 
as young as Triassic rest on parts of the upper plate 
and are, in turn, overridden by Ordovician clasties. 
But whether the late Paleozoic and Mesozoic rocks 
have participated in the entire movement of the thrust 
or have been later thrust out on an older fault plate 
is not quite certain. Further work planned for -the 
Crescent Valley quadrangle may throw light on this 
problem, 

James GILLULY 
U.S. Geological Survey 
Denver Federal Center, Denver, Colorado 
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Progress in Organic Chemistry, Vol. Il. J. W. Cook, 
Ed. New York: Academic Press; London: Butter- 
worths, 1953. 212 pp. $7.00. 


Volume 2 of Progress in Organic Chemistry consists 
of the following six chapters: Recent Developments in 
Theoretical Organic Chemistry, M. J. 8. Dewar; Or- 
ganic Fluorine Compounds, M. Stacey; Chemistry of 
the Triterpenoids, D. H. R. Barton; Partial Synthesis 
of Cortisone and Related Compounds from Accessible 
Steroids, F. S. Spring; Relationship of Natural 
Steroids to Carcinogenie Aromatic Compounds, H. H. 
Inhoffen; and Recent Developments in Pyridine Chem- 
istry, J. P. Wibaut. 

The chapters vary in length from 20 to 36 pages; 
the references cited vary in number from 17 in the 
first chapter to 172 in the sixth. The individual chap- 
ters serve their intended purpose of familiarizing the 
nonspecialist reader with current accomplishments and 
problems in the fields of chemistry covered, and the 
reviewer, as one such reader, expresses his thanks to 
the authors and editors. 

To these thanks he would add one suggestion and 
one protest. The suggestion is that each chapter begin 
with a brief table of contents that would list the vari- 
ous subtopics to be distussed. The protest is against 
the practice of using chemical formulas instead of 
names in the text; for example, “IF, converted CBr, 
into a mixture of bromofluoromethanes and with CI, 
there was obtained the useful substance CF,I, in good 
yield.” 

A. H. Buarr 
Department of Chemistry, Queens College 


Les Proteines. Rapports et discussions. Neuviéme 
Conseil de Chimie tenu a l’Université de Bruxelles 
du 6 au 14 avril 1953. Sous les auspices du Comité 
Seientifique de l’institut International de Chimie 
Solvay. Bruxelles: R. Stoops, 1953. 350 pp. Illus. 


The University of Brussels and the Institut Inter- 
national de Chimie Solvay are host every third year 
to a conference on some aspect of chemistry. The ninth 
Solvay Conference, held in April 1953, was devoted 
to a consideration of protein chemistry. Nine prepared 
papers and the ensuing discussions by the invited par- 
ticipants have been beautifully published in this 
volume, 

K. O. Pedersen presents a brief, critical discussion 
of the problems involved in the determination of 
molecular weights of proteins by osmotic pressure, 
ultracentrifuge, light scattering, and chemical meth- 
ods. This paper includes tabulated data on 165 molee- 
ular weight determinations on various proteins and 
an extensive bibliography. 

The paper of Linus Pauling is a discussion of pro- 
posed configurations of polypeptide chains in pro- 
teins. Consideration of x-ray diffraction data and 
known bond lengths and angles leads to the formula- 
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Book Reviews 


tion of detailed helical structures for polypeptide 
chains, and to suggested associations of these helixes 
into multiple strand cables~and fibers in proteins. 

The third paper by Lawrence Bragg is a delight- 
fully readable account of the problems involved in the 
analysis of the x-ray diffraction data for hemoglobin. 
In the interpretation of x-ray data, the cautious con- 
servatism of the physicist is in interesting contrast 
to the optimistic precision of the chemist in the pre- 
ceeding paper 

In his paper Chibnall considers the chemical con- 
stitution of proteins. After a brief review of amino 
acid analysis, the author discusses the problem of 
determining the number of peptide chains in the pro- 
tein molecule. Methods for N-terminal residues, C-ter- 
minal residues, and terminal amide residues are con- 
sidered as is the evidence of cyclic peptide chains. 
The separation of the component peptide chains of 
proteins and the determination of amino acid se- 
quences in these chains are discussed 

The paper of Synge is a consideration of the merits 
of various methods for the separation in pure form 
of relatively large fragments of proteins as a pre- 
liminary to detailed analysis of these fragments. Elee- 
trophoresis, chromatography, and diffusion are among 
the methods discussed in a paper which is suggestive 
of possible methods awaiting exploitation in this field. 

The sixth paper by Desreux and Fredericq is de- 
voted to the fractionation and purification of pro- 
teins and criteria of purity. The separation of pro- 
teins from organized biological materials and the 
problem of association and dissociation of proteins 
are considered. Purification by solubility, electropho- 
resis-convection, adsorption, and distribution methods 
are discussed. The need for additional, more general 
methods is emphasized. 

A diseussion of protein denaturation along classical 
and familiar lines is given by Anson. It is remarkable 
how little advance has been made in this field in recent 
years, in contrast to the rapid progress in other as- 
pects of protein chemistry. 

The degradation of proteins by enzymes is con- 
sidered by Linderstrom-Lang. The major portion of 
the paper is devoted to kinetic treatment of a number 
of hypothetical cases of proteolysis. This is followed 
by a discussion of experimental studies of protein- 
enzyme interactions including peptic and tryptic hy- 
drolysis of various purified proteins and the transfor- 
mation of ovalbumin into plakalbumin. 

The last paper by Theorell is devoted to experi- 
mental evidence about the chemical relations between 
proteins and prosthetic groups. Included are diseus- 
sions of flavoproteins, pyridine nucleotide proteins, 
and hemoproteins, with emphasis on the effects of 
specific proteins on the properties of the prosthetic 
groups. 

This book presents a broad picture of present 
knowledge of the structural chemistry of proteins. 
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The authors have in most eases attempted to predict 
future developments and to suggest specific fields in 
which work is needed. The restricted size of the papers 
is compensated by extensive bibliographies. The paper 
of Desreux and Fredericq and some of the discussions 
are in French, the rest of the book being in English. 
The book is well printed and bound, on good paper, 
and contains no more typographical errors than might 
he expected. It should be of ¢onsiderable interest to 
students majoring in biochemistry and to anyone con- 
cerned with the various aspects of protein structure. 
Mark Apams 
Department of Microbiology 
New York University Bellevue Medical Center 
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Fundamentals of Biology. W. J. Harbaugh and A. L. 
Goodrich, Eds. New York: Blakiston, 1953. 611 pp. 
Illus, $6.00. 
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Dax. Philadelphia: Lippincott; London: Faber and 
Faber, 1953. 100 pp. Illus. $5.00. 

Reviewed by Otto Billig. 

Twenty Years of Psychoanalysis. Franz Alexander and 
Helen Ross, Eds. New York: Norton, 1953. 309 pp. 
$3.75. 

Reviewed by Philip R. Lehrman. 


February 


Quackery in the Public Schools. Albert Lynd. Boston: 
Atlantie-Little, Brown, 1953. 282 pp. $3.50. 

Reviewed by George D. Stoddard. 

The Triumph of the Alphabet. Alfred C. Moorhouse. New 
York: Schuman, 1953. 223 pp. Illus. + plates. $4.00. 
Reviewed by I. J. Gelb. 

Railroad Engineering, Vol. 1. William W. Hay. New 
York: Wiley; London: Chapman & Hall, 1953. 483 pp. 
Tilus. + charts. $7.50. 

Reviewed by Charles F. Peck, Jr. 

A Survey of Modern Algebra. Rev. ed. Garrett Birkhoff 
and Saunders MaecLane. New York: Maemillan, 1953. 
472 pp. Illus. $6.50. 

Reviewed by L. M. Graves. 

A Refresher Course in Mathematics. F. J. Camm. New 
York: Emerson, 1953, 240 pp. Illus, $2.95. 

Reviewed by Helen G. Russell. 

Infinity. Lillian R. Lieber. New York: Rinehart, 1953. 
359 pp. $5.00. 

Reviewed by 8S. B. Myers. 

The Philosophy of Nature. Andrew G. Van Melsen. Pitts- 
burgh, Pa.: Duquesne Univ. Press, 1953. 253 pp. $4.50, 
eloth ; $3.75, paper. 

. Reviewed by I. Bernard Cohen. 

Science in Synthesis, William H. Kane et al. River For- 
est, Ill.: Dominican House of Studies, 1953. 289 pp. 
$3.50. 

Reviewed by I. Bernard Cohen. 

In Spite of. John Cowper Powys. New 
sophical Library, 1953. 312 pp. $5.00. 
Reviewed by May Brodbeck. 

The Interpersonal Theory of Psychiatry. Harry Stack 
Sullivan. New York: Norton, 1953. 393 pp. $5.00. 
Reviewed by John R. Reid. 

Groups in Harmony and Tension. Muzafer Sherif and 
Carolyn W. Sherif. New York: Harper, 1953. 316 pp. 
Tilus. + plates. $3.50. 

Reviewed by J. R. Kantor. 

Nationalism and Social Communication. Karl W. Deutsch. 
Boston: Technology Press, MIT; New York: Wiley, 
1953. 292 pp. Tllus. $5.00. 

Reviewed by Halford L, Hoskins. 


York: Philo- 


425 


Culture, A. L. Kroeber and Clyde Kluckhohn. Cambridge, 
Mass.: Harvard Univ. Press, 1952. 223 pp. $5.25. 
Reviewed by Leslie A. White. 

Culture Change. An Analysis and Bibliography of An- 
thropological Sources to 1952. Felix M. Keesing. Stan- 
ford: Stanford Univ. Press; London: Oxford Univ. 
Press, 1953. 242 pp. $4.00. 
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timore: Williams and Wilkins, 1953. 632 pp. Illus. 
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Purpose 


Laboratory administrators interested in the 
health of their laboratory personnel have 
recently become concerned with infectious 
aerosols sometimes encountered during cen- 
trifuging. Infectious materials sealed in cen- 
trifuge tubes or bottles quickly become air- 
borne when they are released by a leak or 
fracture of the container due to high centrif- 
ugal forces. The natural draft created by the 
fan action of the rotating head acts to dis- 
tribute the material through the laboratory. 


Approach 

International Equipment Company engineers 
‘have adapted standard accessories to permit 
sealing of the centrifuge cup. To insure 
maximum safety, the scientist having com- 
pleted centrifuging removes the sealed contain- 
er to a hood for opening. In those instances 
where a leak or fracture has allowed the ma- 
terial to contaminate the container, immediate 
decontamination steps may be taken. 


Solution 


A series of accessories based upon the Hi- 
speed 250 ml. slotted cup has been designed. 
The standard cup is threaded to take a dome 
cover fitted with an O-ring seal. The cup holds 
one of the standard round or flat bottom 250 
ml. centrifuge bottles. Adapters are available 
for holding: 2-50 ml. centrifuge tubes; 7- 
15 ml. centrifuge tubes; and 10-13 x 100 mm. 
serum tubes. 


Centrifuge 
Size 1, Model SBV 


Head INo. Cups 


R.P.M. 


New Sealed Accessories 


FOR CENTRIFUGING INFECTIOUS MATERIALS 


2734 — Duralumin Cup, 250 ml., with screw 
dome cover and gasket, including 582 rubber 
cushion — $36.00. 


2738 — Wrench, spanner type for tighte 
screw dome on 2734 — $1.7 eo 


2740 


2741 — Adapter, 2-place, for 50 ml. centrifuge 
tubes, fits 2734 or any standard IEC 250 ml. 
centrifuge cup — $4.50. 


989 — Adapter, 7-place, for 15 ml. centrifuge 
tubes, fits 2734 or any standard IEC 250 ml. 
centrifuge cup — $18.00. 


2740 — Adapter, 10-place, for 13 x 100 mm. 
serum tubes, will fit 2734 or any standard 
IEC 250 ml. centrifuge cup — $21.50. 


277 — Head, 4-place, steel pin type for 2734 
or 384 cups — $63.00. 
266 — Head, 6-place, steel pin type for 2734 
or 384 cups — $95.00. 
284 — Head, 4-place, steel pin type for 2734 
or 384 cups — $67.00. 


OBTAINABLE NOW FROM YOUR LABORATORY 
SUPPLY DEALER 


INTERNATIONAL EQUIPMENT COMPANY 


March 26, 1954 


1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 


- 


2734 Cup 
2734 
4 
2738 
2741 989 
277 4 3000 2000 
Bo ize 4, Model V...| 277 4 2900 | 1880 
Size 2, Model V...| 266 6 2300 | .1410 
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NEWEST! 
SAFEST! 
MOST FOOLPROOF 


GUARANTEED MICROSCOPE 


MODEL GB, STUDENT MICROSCOPE 
Designed to be as foolproof as possible even in the 
beginners hands. Base extends beyond objectives 
a protecting parfocalism—also other safety 
eatures. 


Write for descriptive circular. 
Old microscopes accepted in trade 


MODEL GB, EQUIPPED AS FOLLOWS: 


10x Huyghenian Ocular 
Achromatic Objectives: 
16 mm (10x) and 4 mm (44x) 
Double dustproof Nosepiece 
Disc Diaphragm 
Plano-concave Mirror 

$118.00 each. Less 10% on 5 or more 


THE GRAF-APSCO CO. 
5868 Broadway Chicago 40, Ill. 


Radio- 


Active 


STEROIDS 


IMMEDIATELY ESTRONE 16-C"' 

AVAILABLE per we. 
2.7 microcuries 

Price per mg. $50.00 


ESTRADIOL 16-C“ 
Activity per mg. 
2.7 microcuries 
Price per mg. $65.00 


PROGESTERONE 21-C‘ 
Activity per mg. 
2.25 microcuries 

Price per mg. $40.00 


Statement of your 
government depart- 
ment dealing with 
atomic energy to- 
gether with “Atomic 
Energy of Canada 
Limited Form No. 
247" shovid be 
filed with each 


DESOXYCORTICOSTERONE 
ACETATE 21-C* 
and other Activity per mg. 
information, 2.25 microcuries 
write to: Price per mg. $40.00 
Charles roset & 

Charles ond P.O. BOX 247 


MANUFACTURERS MONTREAL, CANADA 


G.A.B. Interference Filters 


(Made in Switzerland) 
for isolating narrow spectral bands 
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$00 580 600 700 730 
WAVE LENGTH mp 


Spectral Range: 400-900 millimicrons 


Spectral Width: 12-15 mp, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 


For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and 
also in light teri ts 
micr lari and in ali 


other fields requiring monochromatic light ‘in the visible 
and near-infrared range. __ 


Write for Bulletin #180 to ° 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 
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Arctic Bibliography 

HE Arctic Bibliography had its ineeption in a pro- 

posal submitted in 1947 to the Office of Naval Re- 
search by the Aretic Institute of North America. In pre- 
senting the plan, Dr. A. L. Washburn, then Executive 
Director of the Institute, pointed to the urgent need for 
a comprehensive annotated and indexed bibliography of 
scientific publications relating to the Arctic. It was pro- 
posed that the Aretie Institute undertake the compilation 
‘of such a bibliography, the work to be carried out under 
the direetion of an experienced bibliographer with a staff 
of trained assistants. A Directing Committee, consisting 
of librarians, scientists, and representatives of the mili- 
tary agencies and the Arctic Institute, was to determine 
policies and exercise general supervision. 

Work on the Bibliography began in July 1947 under 
contract with the Office of Naval Research, with funds 
provided by the Departments of Army and Navy and an 
additional contribution from the Defense Research Board 
of Canada. Miss Marie Tremaine has served as editor and 
director of the project sinee its beginning. The Directing 
Committee consists of Burton W. Adkinson, Library of 
Congress; 8S. R. Galler, Office of Naval Research; Robert 
C. Gooch, Library of Congress; A. H. Lawton, Depart- 
ment of the Air Foree; Paul Siple, Department of the 
Army; A. L. Washburn, Dartmouth College; Walter A. 
Wood, Aretie Institute of North America; Henry B. 
Collins, Smithsonian Institution (chairman). The work 
has been carried out mostly at the Library of Congress, 
which provides office space for the project, although the 
collections of the New York Public Library, Harvard 
University, the Smithsonian Institution, and some 60 
other large libraries in the United States and Canada 
have also been utilized. 

The first three volumes of Arctic Bibliography, of ap- 
proximately 1500 pages each, have been issued by the 
Government Printing Office and are available for $12.75 
a set. These initial volumes list and summarize the con- 
tents of 20,000 of the more important publications in all 
fields of science relating to the arctic and subarctic re- 
gions of Alaska, Canada, Greenland, Siberia, and Europe. 


AAAS EDITORIAL BOARD 
Duane Roller 
Editor 
Charlotte V. Meeting 
Assistant Editor 
Mark H. Adams 
William R. Amberson 


Wallace R. Brode 
Bentley Glass 


Karl Lark-Horovitz 
Edwin M. Lerner 
Walter |. Nickerson 
William L. Straus, jr. 


Advertising Representative: 


F. A. Moulton 


In addition to books and monographs, the Bibliography 
includes material published in more than 1400 scientific 
journals and serial publications in English, Russian and 
other languages. Titles of foreign language publications 
are given in the original and in English, with a deserip- 
tion of contents in English. Some of the major topics that 
are included, under many subheadings: Administration 
and government; aerology; agriculture; botany; cartog- 
raphy; ecology; expeditions, organization and results; 
geology; geophysics; glaciology; health and hygiene; 
hydrology ; ice conditions; industrial development; mete- 
orology ; mineralogy; native peoples; natural resourees— 
mineral, fisheries, fur, water, forest, whaling and seal- 
ing; Oceanography; permafrost; phytogeography; popu- 
lation; social and economic conditions; trade and eom- 
merce; transportation; zoogeography; zoology. 

In Volumes 1 and 2 the 20,000 publications on these and 
many other subjects are listed alphabetically by author 
and described in a summary that indicates the nature, 
extent, and significance of the subject matter. The index 
volume (Vol. 3) lists the publications by topic and sub- 
topic, also by major geographic area and by particular 
geographic locality or feature, such as sea, bay, island, 
river and basin, and town, with extensive cross listing 
for ease of reference. Each index entry consists of the 
author’s name, short title of the work, date of publica- 
tion, and bibliography number. 

Current work on the Arctic Bibliography is being con- 
ducted with the support of the Department of the Air 
Foree. Volume 4 is in press and will appear probably in 
September. Material for Volume 5 is now being assem- 
bled. The 32,000 publications included in the three pub- 
lished and two forthcoming volumes are only a part of 
the vast literature on the Arctic. It is hoped that the 
work may continue, with an additional volume appearing 
annually to cover current publications as well as material 
not previously included. 

Henry B. 
Chairman, Directing Committee 
Arctic Bibliography 
Smithsonian Institution 
Washington 25, D. C. 
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AMINO ACIDS 


DL-homoserine 
L-hydroxyproline 
D-isoleucine 
DL-isoleucine 
L-isoleucine 
DL-lanthionine 
D-leucine 

DL-leucine 

L-leucine 
DL-leucyl-glycine 
L-lencyl-glycine 
DL-leucyl-glycyl-glycine 
L-leucyl-glycyl-glycine 
D-leucy]-L-tyrosine 
L-leucyl-L-tyrosine 
DL-lysine HCl 
L-lysine HCl 
D-methionine 
DL-methionine 
DL-methionine Sulfone 
L-methionine 
DL-norleucine 
DL-norvaline 
DL-ornithine HCl 
L-ornithine diHCl 
D-phenylalanine 
DL-phenylalanine 
L-phenylalanine 
L-proline 

DL-proline 

sarcosine (free base) 
D-serine 
DL-serine 
L-serine 
taurine 
D-threonine 
DL-threonine 
L-threonine 
DL-thyroxine 
D-tryptophane 
DL-tryptophane 


@ Save time and money with this 
handy reference book for biologi- Mai 
cal, microbiological, biochemical and aaee 

bacteriological research supplies. 


Write for your copy today! 


GENERAL 


BIOCHEMICALS, INC. 


4A 


60 Laboratory Park 
Chagrin Falls, Ohio 


Miscellaneous Publications 


Fundamental Research in the College of Engineering 
and Science. Pittsburgh, Pa.: Carnegie Institute of 
Technology, 1953. 100 pp. 

Hydromedusae. Great Barrier Reef Expedition 1928-29: 
Scientific Reports, Vol. VI, No. 4. P. L. Kramp. Lon- 
don, S.W.7, Eng.: British Museum (Natural History), 
1953. 66 pp. Illus. 1£. 

A Multitube Differential Pressure Manometer for Meas- 
uring the Average Flow of Fluids in Closed Ducts. 
Bull, No. 410. G. B. Clark. 30 pp. Illus. 30¢. The Di- 
electric Constant and Dissipation Factor of Soda- 
Potassia-Silica Glasses at Frequencies of 1 to 300 Kilo- 
cycles at Room Temperatures. Bull. No. 411. G. F. 
Stockdale. 27 pp. Illus. 30¢. Transport of Momentum, 
Mass, and Heat in Turbulent Jets. Bull. No. 413. L. G. 
Alexander, Thomas Baron, and E. W. Comings. 88 pp. 
Tilus. 75¢. Urbana, Ill.: Engineering Experiment Sta- 
tion, University of Illinois, 1953. 

Neutron Optics. D. J. Hughes. New York: Interscience, 
1954. 136 pp. Illus. $2.50. 

A New Worm Snake from Colombia, Genus Anomalepis. 
Fieldiana: Zoology, Vol. 34, No. 17. Hymen Marx. 2 
pp. 15¢. The Elapid Genus of Snakes, Walterinnesia. 
Vol. 34, No. 16. Hymen Marx. 8 pp. Illus. 20¢. Hem- 
prich’s Coral Snake, Micrurus hemprichi. Vol. 34, No. 
13. Karl P. Schmidt. 6 pp. Illus. 15¢. The Amazonian 
Coral Snake, Micrurus spixi. Vol. 34, No. 14. Karl 
P. Schmidt. 10 pp. Illus. 25¢. Chicago, Tll.: Chicago 
Natural History Museum, 1953. 

Pasteur’s and Tyndall's Study of Spontaneous Genera- 
tion. Case 7, Harvard Case Histories in Experimental 
Science. James Bryant Conant, Ed. Cambridge, Mass. : 
Harvard Univ. Press, 1953. 61 pp. Illus. 

Pedology of the Deniboota Irrigation District, New 
South Wales. Soil Publ. No. 1. E. J. Johnston. Mel- 
bourne, Australia: Commonwealth Scientific and In- 
dustrial Research Organization, 1953. 92 pp. Illus. 

Plant Proteins in Child Feeding. Medical Research 
Council, Special Report Series No. 279. R. F. A. Dean. 
London, Eng.: Her Majesty’s Stationery Office, 1953. 
163 pp. Illus. $2.25. 

Problem Book in the Theory of Functions, Vol. I. Prob- 
lems in the elementary theory of functions. Konrad 
Knopp; trans. by Lipman Bers. 126 pp. Paper: $1.25; 
cloth: $2.50. Problem Book in the Theory of Func- 
tions, Vol. II. Problems in the advanced theory of 
functions. Konrad Knopp; Trans. by Frederick Bage- 
mihl. New York: Dover, 1953. 138 pp. Paper: $1.25; 
cloth: $2.50. 

Proceedings Volume of the Geological Society of Amer- 
ica for 1952. New York, N. Y.: Geological Society of 
America, 1953. 211 pp. Illus. 

The Resources of Leonardo da Vinci. Papers delivered 
at Southern Illinois University, Nov. 12-15, 1952. 
George K. Plochmann, Ed. Carbondale, Ill.: Southern 
Illinois University, 1953. 39 pp. $1.00. 

Thirty-Sixth Annual Report of the National Research 
Council of Canada, 1952-53. No. 3033. Ottawa, Can- 
ada: N. R. C. of Canada, 1953. 54 pp. 

Toward a Regional Program of Psychological Research 
and Training in the South. Atlanta, Ga.: Southern 
Regional Education Board, 1953. 97 pp. 

Triassic Life of the Connecticut Valley, Bull. No. 81. 
2nd ed. Revised by Richard Swann Lull. Hartford, 
Conn.: State Geological and Natural History Survey, 
1953. 336 pp. Illus. $2.00. 
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a WRITE FOR FREE CATALOG 
| 
7 
j 
3 


Jung 
MICROTOMES 


and 


INDUSTRIAL M I C R O T O M E 
KNIVES 


Cambridge pH Meters FOR EVERY PURPOSE 


RESEARCH 
MODEL 


The three portable models illustrated above 

e three portable models illustrated above incorporate new 

and important advantages. A.C. line operation eliminates Botany Freezing 
electron-ray tube for precise null-point indication. Indus- | 

trial model is direct-reading, continuous-indicating; ruggedly Fiber Rotary 
built for plant use. Bone Brain 


Accuracy: Research .02 pH, Laboratory .05 pH, Industrial .10 pH. Sectioning Sectioning 
Cambridge pH equipment also includes single- and multi-point 


indicators and recorders. Send for Bulletin 910-M. 


CAMBRIDGE INSTRUMENT COMPANY, INC For Detailed Injormation Write 
3748 GRAND CENTRAL TERMINAL, ‘NEW YORK 17, N.Y. WM. J. HACKER & CO., INC. 
Pioneer Manufacturers of 82 Beaver Street New York 5, N. Y. 


PRECISION INSTRUMENTS 


INVESTIGATIONAL 


AMINO ACIDS 


A complete selection of more than 100 amino 


acids. 
“VITAMIN FREE” CASEIN 
HYDROLYSATE 
Pre-tested for microbiological vitamin assays. 
“VITAMIN FREE” CASEIN NUCLEOPROTEINS — PURINES 
(Hot Alcohol Extracted) PYRIMIDINES 
A valuable source of protein nitro- A complete selection of all derivatives. 
gen of | purity in- 
WRITE FOR 
MISCELLANEOUS NEW CATALOG NBG 
FOR IMMEDIATE SERVICE: MOntrose 2-0212 ITEMS riot fl 


NUTRITIONAL BIOCHEMICALS 
21010 MILES AVENUE + CLEVELAND 28, OHIO © 


March 26, 1954 
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Diversified Uses . . . 
| 
Uniform Results ... 


RATS 


e For years CF RATS have been used with out- 
standing success in a wide range of research |f | 
. . . a fact well evidenced by the continually 
increasing demand for them. 


Ad ine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucleoprotein; Orcinol; Pan- 
creatin; Pantotheny! Alcohol; Penicillinase; Peroxidase ; 
Phenazine; Phenylpyruvic Acid; Phloridzin; Phosphory- 
lase; Piperin; Porphyrindine; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; Sal- 
mine; Serine Phosphoric Acid; Spermidine; Spermine; 
Thioacetic Acid; Thiocytosine; Thyroxine; Trigonelline ; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
dine; Vitellin; Xanthosine. 


Ask us for others! 


CARWORTH FARMS, INC. || | 
NEW CITY, ROCKLAND COUNTY, N. Y. 3 West 60th St. New York a 
Telephone Plaza 7-6317 


e Should your work require the use of rats 
we urge that you consider the proven depend- 
ability and versatility of CF RATS 


e For further information please write: 


JOSIAH MACY, JR. FOUNDATION 


Announces three new publications 


NERVE IMPULSE. Transactions of the Fourth Con- 
ference. Edited by: David Nachmansohn, Associate 
Professor of Neurology, Columbia University College of 
Physicians and Surgeons. 


PROBLEMS OF CONSCIOUSNESS. Transactions of the 
Fourth Conference. Edited by: Harold A. Abramson, 


Assistant Professor of Physiology, Columbia Universit 
College of Physicians and 


METABOLIC INTERRELATIONS. Transactions of the 
Fifth Conference. Edited by: Edward C. Reifenstein, 
Director of Biological and Therapeutic Research, The 
Schering Corporation. ................Price to be Announced, 


JOSIAH MACY, JR. FOUNDATION PUBLICATIONS ' 
SALES OFFICE: P.O, BOX 575, PACKANACK LAKE, NEW JERSEY 
Please make checks payable to Josiah Macy, Jr. Foundation 
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Buy your Cit= 


Medical Microscope 
use it for a lifetime of practice 


Leitz Interchangeable Inclined 
Binocular Microscope, Model BS 48/92K 


Leitz Monocular Microscope, 
Model GO-L 20/92K Built-in Illumination 


Doctors and scientists the world over still use the Leitz Micro- 
scopes they bought and used in school. They've found them 
more durable, and infinitely more accurate than any other 
make they've tried. Take a tip from these men. 

Make a lifetime investment. Buy a Leitz microscope now. 
Ask your dealer for a look at the Leitz Medical Microscope 
and COMPARE it with other instruments... SEE the difference 
in workmanship, more detailed image and ease of operation. 


For details write Dept. SC. E. LEITZ, Inc., 468 Fourth Avenue, New York 16,N.Y. 


LEITZ MICROSCOPES . SCIENTIFIC INSTRUMENTS +© BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 


March 26, 1954 
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Outstanding 
McGRAW-HILL BOOKS 


THE SCIENCE OF CHEMISTRY. 
New second edition 


By GEORGE W. WATT and Lewis F. HATCH, Uni- 
versity of Texas. In press 


Here is an excellent revision of an introductory col- 
lege text for the terminal cultural courses in chemis- 
try. The general plan of the book remains the same 
and the material has been modernized throughout. 
The most important revisions are in the introductory 
chapters and those on radioactivity, nuclear energy, 
petroleum, medicine and pharmacy, and agricultural 
applications. A laboratory manual is available. 


CALCULATIONS OF ANALYTICAL 
CHEMISTRY. New fifth edition 


By Leicester F. HAMILTON and STEPHEN G. 
SmmPsoNn, Massachusetts Institute of Technology. 
International Chemical Series. In press 


Distinguished by its complete coverage of qualitative 
and quantitative analysis, the fifth edition of this 
well-known volume, previously entitled Calculations 
of Quantitative Analysis, provides thorough instruc- 
tion in the calculations involved and an abundance of 
practical problems encompassing all phases of analyti- 
cal chemistry. Much of the material has been re- 
written and expanded and new sections have been 
added covering iodate and bromate processes and 
colorimetric methods. 


INORGANIC SYNTHESES, Volume IV 


Edited by JOHN BAILER, University of Illinois. 

Inorganic Syntheses Series. 218 pages, $5.00 
This is the fourth volume in a series concerned with 
the methods of preparing important inorganic com- 
pounds, The book is intended primarily for research 
workers and others who need the compounds in ques- 
tion for chemical work, and as a textbook for ad- 
vanced undergraduate and graduate courses in inor- 
ganic preparations. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 
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Meetings & Conferences 


April 

13-14. Conf. on Applications of Computing Machines, 
Cleveland, Ohio. (F. C. Leone, 10900 Euclid Ave., 
Cleveland 6.) 

16-17. Histochemical Soc., Atlantic City, N. J. (R. D. 
Lillie, National Institutes of Health, Bethesda, Md.) 
18-22. American Assoc. for the Advancement of Science, 
Southwestern Division, Lubbock, Tex. (F. E. E. Ger- 
mann, Dept. of Chemistry, Univ. of Colorado, Boulder.) 

20. Conf. on Instrumentation in Water, Sewage, and In- 
dustrial Waste Treatment, New York, N.Y. (Brother 
J. McCabe, Civil Engineering Dept., Manhattan Col- 
lege, New York 71.) 

23-24. Montana Acad. of Sciences, Missoula, Mont. (L. 
H. Harvey, Dept. of Botany, Montana State Univ., 
Missoula. ) 

26-28. Metal Powder Show, Chicago, Ill. (Metal Powder 
Assoc., 420 Lexington Ave., New York 17, N.Y.) 

26-28. National Acad. of Sciences, annual, Washington, 
D.C. (Office of the Home Secretary, National Academy 
of Sciences, 2101 Constitution Ave., Washington, D.C.) 

26-30. American Soc. of Tool Engineers Industrial Ex- 
position, 9th biennial, Philadelphia, Pa. (H. E. Conrad, 
10700 Puritan, Detroit 21, Mich.) 

26-1. American Acad. of Neurology, annual, Washington, 
D.C. (F. M. Forster, Georgetown Univ., Washington, 
D.C.) 

26-2. Cong. of the International College of Surgeons, 9th 
biennial, Sio Paulo, Brazil. (Secretariat, International 
College of Surgeons, 1516 Lake Shore Dr., Chicago 10, 
Til.) 

27-30. International Health Cong., Scarborough, Eng. (P. 
A. Wells, 90 Buckingham Palace Rd., London, 8.W. 1, 
Eng.) 

29-30. Eastern States Health Education Conf., New York, 
N.Y. (1. Galdston, 2 E. 103 St., New York 29.) 

29-30. Symposium of Recent Advances in the Study of 
Venereal Diseases, 6th annual, Washington, D. C. (J. 
K. Shafer, Public Health Service Division of Venereal 
Diseases, Washington 25, D. C.) 

29-1. American Mathematical Soc., Chicago, Ill. (J. W. 
T. Youngs, Univ. of Indiana, Bloomington.) 

29-1. American Physical Soc., Washington, D. C. (K. K. 
Darrow, Columbia Univ., New York 27, N. Y.) 

29-1. Kansas Acad. of Science, annual, Hays, Kansas. (C. 
T. Rogerson, Dept. of Botany, Kansas State College, 
Manhattan.) 

29-1. Midwestern Psychological Assoc., Columbus, Ohio. 
(L. J. Cronbach, 1007 8. Wright, Champaign, Ill.) 

80-1. South Dakota Acad. of Science, annual, Rapid City, 
8. Dak. (A. L. Haines, Chemistry Dept., Univ. of South 
Dakota, Vermillion.) 

May 

2-6. Electrochemical Soc., spring, Chicago, Ill. (H. B. 
Linford, Columbia Univ., New York 27.) 

2-7. Soc. of American Bacteriologists, annual, Pittsburgh, 
Pa. (F. S. Cheever, P.O. Box 1912, Pittsburgh 30.) 
8-5. American Geophysical Union, 35th annual, Washing- 
ton, D.C. (J. Adkins, Office of Naval Research, Wash- 

ington 25.) 

38-6. Air Pollution Control Assoc., Chattanooga, Tenn. (H. 

C. Ballman, 4400 5 Ave., Pittsburgh 13, Pa.) 


(See the March 19th issue 
Jor summer meeting lists.) 
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© Frontiers in PARASITOLOGY ¢ 


e 


AN ILLUSTRATED LABORATORY 
MANUAL OF PARASITOLOGY 


by RAYMOND M. CABLE, Purdue University 
This is the third printing of a ranking work widely 
used in over 50 colleges and universities. In this 
new and revised form it provides a practical, 
modern study for use with available laboratory 
material—one that’s extremely useful for both 
introductory courses and more extended compar- 
ative study. Third Printing 1953; $2.50 


INTRODUCTION TO PARASITOLOGY 
by WILLIAM D. LINDQUIST, IRVING P. DeLAPPE and the 
late PHILLIP A. HAWKINS, Michigan State College 
Designed to cover broad groups, this well-rounded 
manual helps students recognize and relate para- 
sites. As most of the material is taken from domes- 
tic animals it is particularly valuable to veterinary 
students. The work also offers an introduction to 
studies in medical technology, zoology and wild- 

life conservation. Revised Printing; $2.75 


Order now...on approval if you wish... from 


BURGESS PUBLISHING 


428 South Sixth Street 


HIGH VACUUM. worK 


APIEZON 


CILS, GREASES, WAXES 


Apiezon products have the 
recognition of leading sci- 
entists who accord them 
top preference for high 
vacuum work. A bulletin 
just off the press describes 
the physical characteristics 
of a variety of special oils, 
greases and waxes for oil- 
diffusion pumps, sealing joints, stop cocks, 
etc. You should have a copy to augment 
your store of knowledge on the subject. 
Mailed free; simply ask for Bulletin 43-S. 


JAMES G. BIDDLE CO. 


1316 ARCH STREET, PHILADELPHIA 7, PA. 


GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturin 
179 East 87 Street, New York, New Co. 


March 26, 1954 


NATURE AND 
THE GREEKS 


by Erwin Schrodinger 


Sper little book is an eloquent argu- 
ment. for the maxim that the way 
forward is the way back. 


Schrodinger urges a return to the study 
of the scientific thought of the Greek 
philosophers, for their beliefs had one 
virtue that ours lack: wholeness. Mod- 
ern man can best help himself by exam- 
ining this quality and then applying it, 
if he can, to his world. 


$2.00, at your booksellers 


Cambridge University Press 


9A 


| | 
| 
| 
i ‘ 
| = 
ie | 
| 
| 
— 
ac 


PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries — at a very low cost 


CLASSIFIED: |8¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 


DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 

13 times in 1 year 6.00 per inch 
26 times in 1 year 4.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of each week). 


POStrONS OPEN 


Biochemist, M.S. Woman preferred. Full time USPHS nucleolytic 
enzyme project in midwest medical school. Box 81, SCIENCE, 4/2 


Literature Scientist—Excellent opportunity for literature research 
with expanding research and development team in inorganic and 
organic chemicals. Literature searching experience not required, 
but helpful. Salary open. Replies held confidential. Write Technical 
Information ‘Service, J. T. Baker Chemical Co., Phillipsburg, ey: 
Jersey. /2 


Pharmacist; formulation development work; chemical manufactur- 
ing company; East. Please write Scientific Personnel Service, 122 
South Michigan Ave., Chicago. x 


POSITIONS WANTED _ 


Biochemist, Ph.D., Midwestern University, experienced clinical 
biochemistry, micromethods, drug research; publications. Desires 


te: iching and research, or clinical biochemistry. Box 87, 
SCIENCE. 


(a) Biochemist; Ph.D., three years’ teaching; four years’ biochem- 
ist, 400-bed hospital. (b) Bacteriologist—microbiologist; Ph.D.; 
three years teaching; four years, research microbiologist, large 
industrial company. Science De partment, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. x 


Biochemist, Ph.D. 8 years research and teaching experience desires 
position allowing work toward M.D. degree: small salary. Box 84, 
SCLENCE., 4/2 


Entomologist, Ph.D., man, 12 years teaching experience, desires 
teaching position in insect morphology, embryology, general ento- 
mology. Box 22 Godfrey, Illinois. x 


Geneticist—Biochemist, Ph.D., 27, desires research position with or 
without teaching duties. Research experience with Neurospora, 
Drosophila, corn, bacteria. Box 83, SCIENCE x 


Graduate Assistantship or Fellowship: allowing study towards 
Ph.D. desired by A.B., M.S. in Bacteriology with two additional 
years of study toward doctorate. Three years research experience. 
Two years assistant professor in small college. Box 82, a 


Neurophysiologist, Ph.D., 10 years research teaching in physiology 
and pharmacology. Desires s teaching and research or research posi- 
tion. Box 86, SCIENCE x 


Pharmaceutical executive: Ph.D. medical sciences, 33, married. 
Publications; excellent references. Seeks opportunities for talents. 
tox 44, Substation B, Evansville 21, Indiana. x 


Research administrator plant sciences, years of research, teaching 
ana Government experience desires permanent or temporary posi- 
tion U.S. or abroad. Reliable technical accountability: physiology 
microbiology, ecology. Special qualifications include ‘scientific 
lis —— programming survey and intelligence functions. Box 85, 
sc 


Instructor to teach general biology, plant morphology, economic 
botany and mycology; Ph.D. required, salary $4250.60 for 9 
months and $1,000 additional for arth’ quarter after first year ; 
active research desired; opening at small western 
sity. Box 69, SCIENCE 3/26; 4/9 


(a) Biochemist well qualified protein chemistry, to direct small 
group in biochemistry section; opportunity to become head of 
chemical research department; activities concerned principally with 
research directed toward new products; West. (b) Woman physi- 
cian, qualified medical writing; research department, one of lead- 
ing ary ~ yy around $7500; East. (c) Physiologist, M.D. or 
Ph.D., _—_ group engaged in surgical and anesthesia research; 
school research department. (d) Director, pharmaceutical 
research program; M.D. or Ph.D. trained pharmaceutical or bio- 
chemistry, experienced in pharmaceutical field. S3-4 Science De- 
yartment Medical Bureau (Burneice Larson, Director) Palmolive 
uilding, Chicago, 


| 
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Wei Institute of Science Rehovoth, Israel. Chaim Weizmann 
Fellowships. Applications are invited for the above fellowships 
tenable for one year at the Weizmann Institute of Science. The 
Work of the Institute is mainly devoted to fundamental research 
in the exact sciences. The total stipend is $5,000 (U. S.) but, 
for fellows travelling with their families, an additional grant of 
up to $1,000 (U. S.) may be made towards the extra expenses. 
Further particulars, details of current work at the Weizmann 
Institute of Science, and application forms for fellowships may be 
obtained from the undersigned. Applications for the academic year 
1954-5 should be submitted not later than May 1, 1954. Joseph 
Gillis, Academic Secretary. 


—The MARKET PLACE— 


BOOKS + .“R*.CES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words, Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year 17.5 


13 times in 1 year 16.00 per inch 
26 times in 1 year 14. per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS AND MAGAZINES 


WANTED TO PURCHASE ... \ Sets and runs, foreign 


SCIENTIFI PERIODICALS and domestic, Entire 


libraries and smaller 
and BOOKS collections wanted. 


WALTER Jj. JOHNSON @ 125 East 23rd St.. New York 10. N. Y. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical rN ou are willing to sell 
at high market prices. Write Dept. i's CANN od 
19, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
‘omplete one ets and runs — Single titles 
Please send us your want list 
STECHERT - HAFNER, Sans 31 East 10th St., New York 3 
The World’s Leading International Booksellers 


10A 
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MARKET PLACE 


* SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL SERvices 


Applied Mathematics: Differential equations, network design 
equations, and routine computations handled by mail. Beloit Re- 
search and Development Company, Box 122, Beloit, Wisconsin. 

3/26; 4, 2/9 


“FOOD RESEARCH 
@ RESEARCH 
LABORATORIES, INC. 
Founded 1922 
CONSULTATION 


Biological, Nutritionol, Toxicologice! Studies 
for the Food, Drug ond Allied Industries 
48-14 33rd Street, Long Island City 1, N.Y. 


——@ ANALYSES 


Project research and consultation in 
Biochemistry, Chemistry, Bacteriology 
and Entomology 


Screening of compounds for insecticidal, fungi 
cidal and bactericidal properties ¢ Biological 
evaluation and chemical determination of insec- 
ticides © Peet-Grady and C.S.M.A. aerosol tests 
© Warfarin assays 

Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 e MADISON 1, WISCONSIN 


CONSULTATION 
RESEARCH 


SOUTH SHORE 


ANALYTICALAND RESEARCH nk Inc. 
148 ISLIP AVE. Ve 


Food Ingredient & New Drug Studies 
TOXICOLOGICAL STUDIES / 
LaWall & Harrisson 


Div. S, 1921 Walnut St., Philadelphia 3, Pa. 


ANALYSES - CONSULTATION - 


“Bacteriologists 
Chemists - Pharmacologists 


RESEARCH 


‘LOOKING FOR A PUBLISHER? 
Write for Free Booklet SC telling how we can 3, 
your book. All subjects considered. New authors welcome 
VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


PROFESSIONAL SERVICES 


ULTRACENTRIFUGAL SERVICES 
Analysis—Molecsiar Weight Distribution + Homogeneity + Parity 
Separation—Molecular Species + Strectural Isomers + Particle sizes 


Laboratories 
"Berkley 9- Calo 


TACONIC FARMS 


Germantown, N. Y. 
Germantown 3535 


¢ Swiss Mice 
@ Webster Strain A 


ANALYSIS OF AMINO ACIDS 
AND PROTEINS 


SHANKMAN LABORATORIES 


2023 SANTA FE AVENUE, LOS ANGELES 21, CALIFORNIA 


BEAGL 


Healthy — AKC Registered — immunized 
5 to $50 pon F.0.B. Ithaca 
J. FATULA Dog Farm — RR1 — Ithaca, N. Y. 


VITAMINS, MINERALS, 
Fooos. 


: SPRAGUE-DAWLEY, INC. 


Pioneers in the development of the 


STANDARD LABORATORY RAT 


Our new modern colony building just completed 
soon will double our present production. 

The new colony building contains every device to 
insure continuous production and shipment of 
guaranteed Sprague-Dawley strain white rats. 
Limited shipments of males from the new colony 
will be available about March 15, 1954. 


Increased orders from our present customers and 
orders from new customers will be accepted as pro- 
duction builds up. 

OUR PLEDGE: Our insistence on the highest pos- 
sible quality will never be sacrificed to quantity. 


SPRAGUE-DAWLEY, INC. F.0;, BOX 207) 


March 26, 1954 
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r The MARKET PLACE 


BOOKS + SERVICES’ + SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT 


H INSTRUMENTS TRADING CENTER 
BUY — SELL — TRADE 


INSTRUMENTS FOR SCIENCE 


122 GOLDEN GATE — SAN FRANCISCO 2, CALIF. 


© Hamsters Guinea Pigs Rabbits 


MANOR FARMS £ 


Staatsburg, New York . 
RESEARCH Tel. Staatsburg 3278 
= Supplying every Research Need Since 1943 


APRIL 23. 
SPRING BOOK ISSUE 


Send your copy in, now! 


SUPPLIES AND EQUIPMENT 


All AMINO ACID 


Rare Sugars, Biochemical 
Pharmaceuticals _ in stock. 
7-8171 for complete price 


BIOS LABORATORIES, INC. 


natural, synthetic, unnatural, 


Products. ts, Reagents, New 
or phone PlLaza 
t 

17 West 60th Street, 
New York 23, N. Y. 


HOLTZMAN 
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